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A decrease in physical activity as children age is a contributing factor to the U.S. 
obesity epidemic.  Middle school children are particularly vulnerable to sedentary 
activities.   Activity trackers show promise as a means to motivate children and adults to 
increase physical activity (PA).  This study examined the effect of a text messaging 
intervention and use of activity trackers with a companion social website on the body 
mass index (BMI), body fat percentage, physical fitness, and PA self-efficacy of middle 
school children.  Children aged 11-14 (n=102) were randomly assigned to one of three 
groups for a 10-week intervention: activity tracker group; text messaging group; activity 
tracker + text messaging group.  Physical fitness, BMI, PA self-efficacy, and body fat 
percentage were measured before and after the intervention. Ninety-eight children (n-98) 
completed the study. There were no significant differences in physical fitness, BMI, PA 
self-efficacy, or body fat percentage in any of the three groups. This study gives no clear 
support to the hypothesis that use of activity trackers and a text messaging intervention 
have a positive effect on physical fitness, PA self-efficacy, or body fat percentage.
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Chapter 1 
Introduction and General Information 
Problem and Significance of Childhood Obesity 
The average child aged 8-18 spends seven hours a day in front of a screen 
(televisions, computers, and handheld devices) and less time moving (Kaiser Family 
Foundation, 2010).  According to a study by the Centers for Disease Control and 
Prevention (2012), 75% of middle school and high school students do not meet the 
guideline of at least 60 minutes of activity daily, and 8% did not participate in any 
physical activity (PA) at all.  American children are moving less and sitting more, and, 
consequently, health is negatively affected.  Increased incidence of childhood obesity is 
well documented in literature over the last forty years (Ogden, Carroll, Kit, & Flegal, 
2014).  One significant factor contributing to the epidemic is an overall decrease in 
children’s physical activity (PA) levels.  Studies in both adults and children indicate that 
adequate PA is associated with numerous health benefits (U.S. Department of Health and 
Human Services, 2012).  Conversely, lack of PA is associated with an increase in heart 
disease, diabetes, colon cancer, high blood pressure, and numerous physical and 
psychosocial health problems, even in children. Middle school children are of particular 
concern due to increased independence from parents and a decrease in school PA 
requirements (Centers for Disease Control, 2014).  Children aged 11-18 years are one of 
the most underserved populations in terms of preventive services (Casazza & Ciccazzo, 
2006; Forsberg, et al., 2014).  Despite increased efforts of educational programs to 
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encourage PA, participation in physical exercise decreases as children grow into their 
middle school years.  In a national survey, 77% of children aged 9–13 years reported 
participating in free-time PA during the previous 7 days, but by high school only 18.5% 
of females and 38.3% of males participated in PA daily (Centers for Disease Control, 
2014).   A study by Marks, Barnett, Strugnell, and Allender (2015) on children 
transitioning from elementary school to middle school in Australia found associated 
decreases in moderate-to-vigorous physical activity (MVPA) and increases in sedentary 
behavior across all students in the study. If activity patterns in this age group can be 
improved, health care providers and parents may be able to reverse the 197% increase in 
adolescent hospitalizations related to obesity-associated illnesses (Trasande & Elbel, 
2012).  Given the increase in technology use and time spent in sedentary activities, 
further interventions are needed which embrace the role of technology in the lives of 
children, while encouraging them to get moving.    
Physical Activity to Improve Fitness in Children 
Physical activity is associated with numerous health benefits in children. A 
systematic review by Janssen and LeBlanc (2010) found a dose-response relationship 
between moderate-to-vigorous physical activity (MVPA) and positive health benefits 
including increased bone density and lower incidence of obesity, depression, and injury. 
In a two-year longitudinal study of 10-12-year-olds, favorable temporal associations were 
found between vigorous PA and several indicators of disease risk including BMI, systolic 
blood pressure, waist circumference, and maximal oxygen uptake (VO2max). A clear 
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minimal or optimal dose of PA for improving fitness for children and youth are still 
unclear, with more dose-response studies needed. However, there is strong and consistent 
evidence that participating in as little as 2- 3 hours of MVPA per week is associated with 
health benefits (Janssen & LeBlanc, 2010).  
PA Preferences in Middle School Children 
The Centers for Disease Control and Prevention (CDC, 2015) recommends 60 
minutes or more of physical activity each day for children and adolescents. These 60 
minutes should also include muscle- and bone-strengthening activities at least three days 
per week. Physical activity attitudes and preferences in middle school children have been 
studied minimally.  Greiser et al. (2006) studied preferences in girls aged 11-13 years and 
found that perceived benefits of PA included staying in shape, being active, playing 
sports, and social contact.  Perceived negative aspects of PA included injury, sweating, 
embarrassment, and physical discomfort.  In a 2008 study, males in this age group tended 
to prefer contact sports such as football and basketball along with bowling and 
swimming.  Females tended toward swimming, skating, volleyball, and more cooperative 
sports such as group dance (Hill & Hannon, 2008).  While informative, these studies do 
not take into account the recent development of active gaming and wearable 
technologies. 
Predictors of PA in Middle School Children 
Ickes and Sharma (2012) found that behavioral intent is significantly predictive of 
participation in PA in middle school children, F (2, 299) = 0.550, p = 0.014.  Other 
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predictors identified included gender, ability, PA location and environment, parent 
influence, peer influence, and teacher/coach influence (Jin & Yun, 2012; Grieser, Vu, 
Bedimo-Rung, Neumark-Sztainer, Moody, Rohm Young, & Moe, 2006).  A 2008 study 
showed that PA self-efficacy is predictive of cardiovascular fitness in middle school 
children, F (1, 300) = 20.04, p < .01 (Gao, Newton, & Carson, 2008). However, few 
well-controlled studies exist in the literature that clearly identify factors that improve PA 
levels in this age group.    
PA Interventions in Middle School Children 
 Interventions to improve PA in middle school children have mixed results.  While 
it is possible to improve self-regulation and self-efficacy in this age group (Grim, Petosa, 
Hortz, & Hunt, 2013), interventions have shown limited benefit.  Robbins, Pfeiffer, 
Maier, Lo, and Wesolek (2012) completed a six month intervention (nurse counseling 
and an after-school activity club) for middle school students who did not meet national 
recommendations for PA, and found no statistically significant improvement in PA 
minutes, body composition, or BMI (body mass index).  Chilton, Haas, and Gosselin 
(2013) completed an 8-week teaching intervention for total wellness (including physical 
fitness) for adolescent girls and found significant improvement in self-efficacy for health-
promoting behaviors and perceived wellness, but no improved physical fitness levels.  A 
Cochrane review on interventions for treating obesity in children found that combined 
lifestyle and behavioral interventions were more effective than standard medical care or 
self-help, but that many more high quality studies are needed (Summerbell et al., 2003).    
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Use of Technology in Promoting Physical Activity 
One innovative use of technology includes wearable monitoring devices for 
physical activity, such as heart rate monitors, pedometers, and accelerometers.  
Preliminary studies show that accelerometry measurements and self-report of PA have 
moderate correlation in middle school girls (Baggett et al., 2008).  A systematic review of 
correlation between accelerometry and self-report tools shows weak to moderate 
reliability in children under 18 years depending on the tool used (r = 0.30-0.40, p < .05), 
but neither method shows reliability in children under age 5 (Foley, Maddison, Olds, & 
Ridley, 2012; Basterfield, Adamson, Pearce, & Reilly, 2011; Clemes & Biddle, 2013).  A 
study involving pedometers in middle school children had a weak positive effect on 
physical activity self-efficacy, aerobic fitness, and BMI although it was not statistically 
significant (Manley, Cowan, Graff, Perlow, Rice, Richey, &Sanchez, 2014). 
One drawback to consider when using wearable technology is the concept of 
reactivity, where participants change behavior when wearing a device, or they lose 
interest after the initial novelty wears off (DöSsegger et al., 2014; Foley, Beets, & 
Cardinal, 2011; Hay, 2013).  An additional factor that may assist with compliance is 
texting via cell phone.  Such “text reminders” have been shown to improve compliance 
with other health behaviors in adolescents including medication self-administration, 
promoting PA, and obesity prevention (Rhee, Allen, Mammen, & Swift, 2014; Pagan et 
al., 2014; Sharifi et al., 2013).  An estimated 75-90% of middle school students have cell 
phones (Englander, 2011; Lenhart, 2015).  The popularity of wearable monitoring in 
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adults and teens, combined with use in social media, suggests that a similar intervention 
in middle school children may be promising.   
Online social networks are an additional approach to consider for obesity 
prevention and treatment. Social networking has shown to have a positive influence on 
adolescent health behaviors such as smoking reduction (Seo & Huang, 2012). Online 
social networking has also been linked to greater weight loss among adults in a weight 
management program (Poncela-Casasnovas, et al., 2015). A review of social network 
research as a potential approach for obesity prevention showed a high potential to reduce 
obesity-related morbidity and mortality with further evaluation (Nam, Redeker 
&Whittemore, 2015). A scientific statement from the American Heart Association notes 
the promise of social media as a practical component of childhood obesity programs and 
a need for additional research to improve these technologies as effective delivery 
channels for youth (Li, Barnett, Goodman, Wasserman, & Kemper, 2013). 
Bandura’s Social Cognitive Theory 
 Bandura’s Social Cognitive Theory (SCT) serves as the theoretical model for this 
research.  The model emphasizes that human behavior is a result of influences from 
personal, environmental, and behavioral factors.  SCT is an appropriate foundation for 
health interventions because of its emphasis on the social and structural determinants of 
health as well as personal determinants.  In other words, in order to change health 
behaviors, change must occur not just in the habits of individuals, but also in the overall 
social systems that affect a population as a whole (Bandura, 1998).  An adaptation of 
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Social Cognitive Theory as it applies to increasing PA in children is shown in Appendix 
B. 
Program of Research 
 The program of research reported in this portfolio focuses on exploration of 
strategies to improve physical activity in middle school children. The program began 
with a concept analysis of peer pressure and its implications for adolescent nursing 
research. This concept analysis is reported in Chapter Two in the manuscript titled 
Implications of Peer Pressure for Adolescent Nursing Research: A Concept Analysis 
Approach. This manuscript is currently under revision for resubmission to the Journal of 
Pediatric Nursing. This concept analysis helped to clarify the important role that peer 
pressure plays in the decision-making of middle school and adolescent children regarding 
physical activity. A grant from the George Bush Presidential Library Foundation 
(Appendix I)  funded the study reported in Chapter Three in which physical activity 
preferences of middle school children were explored (Appendix A). 
 Prior to beginning the study in Chapter Four, the University of Texas at Tyler’s 
Institutional Review Board (IRB) reviewed and approved the proposal (Appendices G, 
H), including parental consent (Appendix C), minor assent (Appendix D), and methods to 
maintain confidentiality. A copy of the Physical Activity Self-Efficacy Scale instrument 
used in the study is included in Appendix E. An explanation of the FitnessGram physical 
fitness test is included in Appendix F.  
8 
 
 
Benefits of the study included increased motivation to exercise, which in turn can 
result in improved heart and lung function, reduced risk of disease, and decreased risk of 
depression.  Awareness of physical activity level was another potential benefit.  Possible 
risks of participation included overexertion or sports-related injuries.  Parents and 
teachers/coaches were encouraged to supervise the children’s activity to avoid these risks.  
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Chapter 2 
Implications of Peer Pressure for Adolescent Nursing Research: A Concept Analysis  
Abstract 
 The influence of peers is widely held as a significant factor in child and 
adolescent development.  As health care providers seek ways to improve the health of 
children and adolescents, peer pressure must be examined.  This article analyzes peer 
pressure and its relationship to health of children and adolescents.  Defining attributes of 
peer pressure are discussed, including incomplete identity formation, the presence of a 
peer influence, and a need for approval.  Antecedents and consequences of peer pressure 
are also explored.  Methods of measuring peer pressure are discussed, along with 
implications for health care research in the pediatric population. 
Keywords: peer pressure, concept analysis, adolescents, conformity, health, behavior 
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Implications of Peer Pressure for Adolescent Nursing Research: A Concept Analysis  
Peer pressure has emerged as the catch-all phrase for explaining all sorts of 
undesirable behaviors in adolescents; however, it is not a new phenomenon. The concept 
of peer pressure (also known as peer influence or group influence) arises in psychology 
literature starting in the 1950’s.  By the 1970’s, the term was widely used in popular 
culture when discussing adolescents and influences on their behaviors.  The widely used 
instrument Peer Pressure Inventory defines the concept as: “when people your own age 
encourage or urge you to do something or to keep from doing something else, no matter 
if you personally want to or not” (Clasen & Brown, 1986, p. 458).  This description 
emphasizes the strong influence peers have on an individual’s behavior, particularly in 
adolescence.  Erik Erikson stated that older children and adolescents “perversely test each 
other’s capacity to pledge fidelity” (Erikson, 1963, p. 262).  The purpose of this paper is 
to further clarify the concept of peer pressure using the methodology of Walker and 
Avant (2011) and to explain its significance as both a positive and negative influence on 
the health of children and adolescents.   
Significance of Concept to Nursing 
 As nurses seek to influence health-related behaviors in adolescents, the influence 
of peers must be examined.  If peer pressure positively affects health, nursing can use that 
influence to further improve healthy behaviors.  Alternately, if peers negatively influence 
health, then nurses face the tougher challenge of counteracting that influence to positively 
affect an adolescent’s well-being.  Whether peer pressure is identified as a risk or a 
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benefit in influencing health behaviors, it is important for nurses to clearly understand the 
concept.  Because of the prominence of peer influence as an attribute of adolescent 
development, it is imperative that nurses integrate the concept into patient education 
efforts in this age group. 
Background and Concept Identification 
 To fully understand the concept of peer pressure, one may begin by analyzing 
each word in the phrase individually.  A “peer” is defined as “a member of the same age 
group or social set” (“Peer,” 2014).  Peer has been in use for centuries to define one’s 
equal (from Latin par).  The influence of the peer group as a whole can seem very 
overwhelming and strong in adolescence, which may more closely resemble pressure 
from authority, not an equal.  “Pressure” is “to coerce or persuade by applying 
psychological or moral pressure” (“Pressure,” 2014).  The daunting picture painted by 
this definition further explains why the term has also come to describe a mental burden or 
a feeling of weight from a social or economic obligation.   
Oxford English Dictionary defines “peer pressure” as the “influence from 
members of one’s peer group” (“Peer Pressure,” 2014).  The term appeared in academic 
sources as early as 1957, when Ruth Strang used this statement to describe the age group:  
“Peer pressure was all on the side of obedience to authority” (Strang, 1957, p. 59).  The 
two words together create a term that has been associated with adolescents since the 
1970’s, and peer pressure has been the topic of countless educational efforts by schools, 
religious groups, and community organizations.   Children get messages about resisting 
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peer pressure regarding alcohol and drug use, sexual activity, and other risky behaviors 
starting in elementary school with popular programs such as D.A.R.E. (Drug Abuse 
Resistance Education) which encourages children to avoid early drug experimentation 
(Clayton, Cattarello, & Johnstone, 1996).  Peer pressure does not have to refer only to 
negative influences.  Positive peer pressure has been used successfully to decrease use of 
alcohol, tobacco, and drugs (Goode, Balzarini, & Smith, 2014; Brady, Morrell, Song, & 
Halpern-Felsher, 2013), improve asthma self-management (Rhee, Belyea, Hunt, & 
Brasch, 2011), and improve quality of life in adolescents with chronic illness (Merianos, 
King, Vidourrek, & Nabors, 2015).  
Peers appear to shape behavior most during the adolescent period. Adolescence is 
characterized by the crisis of developing a sense of identity, and this includes the need to 
connect with a peer group (Erikson, 1963). Young adolescence includes a significant shift 
in valuing peer relationships as more important, driven at least in part by the hormonal 
events of puberty (Blakemore, Burnet, & Dahl, 2010; Forbes & Dahl, 2010). Teenagers 
find it critical to belong to a group from which they can develop status in school and 
community.  As a result, some adolescents may find it easy to assume roles expected by 
others without including their own personal goals or questioning decisions (Hockenberry 
& Wilson, 2013). 
 Peer pressure is not isolated to adolescence, however. Haun and Tomasello (2011) 
found that children as young as four often made judgments that conformed to their peers, 
even if those judgments were obviously erroneous.  By having the preschoolers perform 
simple tasks involving identification of animal shapes following incorrect performance 
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by peers, the researchers were able to determine that the children did not change their 
“real” judgment of the situation, only their public expression of it depending on the 
privacy of the response.  Solomon Asch’s studies on male college students in the 1950’s 
involved “sight tests” in groups where all but one participant were accomplices of the 
researcher.  In control groups with no pressure to conform, error rates were less than 1% 
on the trials, but in the experimental group 75% of participants gave an incorrect answer 
to at least one question (Asch, 1951).  A 1996 meta-analysis of the Asch experiments 
showed that (1) women also display conformism, (2) as adults age conformity declines, 
and (3) there has been an overall decline in conformity since the 1950’s (Bond & Smith, 
1996).   
 Within the arena of health education relevant to nursing, peer pressure has been 
linked to vaccination rates (Oraby, Thampi, & Bauch, 2014), smoking (Cavalca et al., 
2013), hand hygiene (Drankiewicz & Dundes, 2003), food consumption (Robinson, 
Thomas, Aveyard, & Higgs, 2013), and other health behaviors.  Recently, social 
networks have been shown to have a positive influence on exercise (Gesell, Tesdahl, & 
Ruchman, 2012), diet (Shin et al., 2014), and chronic disease sufferers (Centola, 2013).  
Outside of the health realm, peer pressure has also influenced environmental conservation 
(Chen, Lupi, Hi, & Liu, 2009), personal finance (Kast, Meier, & Pomeranz, 2012), riots 
(Clarke, 2012), television viewing (Vandenbosch, Bekalu, Beyens, & Eggermont, 2012), 
and many other behaviors.   Peers can influence how people educate themselves, select a 
profession, spend money, or occupy their time.  Conformity is an undeniable influence in 
daily life. 
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 Health care team members must pay particular attention to how peer influences 
effect health in adolescents.  For example, Iwamoto and Smiler (2013) found that in 
adolescents, masculine societal norms were associated with peer pressure and alcohol use 
for both girls and boys.  Rew, Arheart, Thompson, and Johnson (2013) found peer 
influence to be a significant positive predictor of safety behaviors (e.g. wearing seat 
belts), which may add credence to the idea that peers can actually promote health, not just 
create risks to health.   
 Peer pressure has clear connections to social learning theory, which states that 
subjects observe behavior in other credible role models, and then adopt it for themselves 
(Bandura, 1977). Such role models must have high status within the peer group, and may 
reinforce the behavior change through ongoing contact. Additionally, Bandura’s concept 
of self-efficacy is relevant to peer pressure, as an adolescent who believes a socially 
learned behavior is effective is more likely to put that behavior into practice. 
Surprisingly, the defining attributes of peer pressure are not clearly established in 
psychological research.  Clasen and Brown defined peer pressure as “pressure to think or 
behave along certain peer-prescribed guidelines” and explained it as “the price of group 
membership” (Clasen & Brown, 1985, p. 452).  These authors found that peer pressure 
primarily affects five domains of behavior: peer involvement, school involvement, family 
involvement, conformity to peer norms, and misconduct.  Lashbrook (2000) defined peer 
pressure as a “specific instance of social influence, which typically produces conformity 
to a particular way of acting or thinking” (p. 748) where emotions (fear, self-inadequacy) 
play a large part.  Brown, Clasen, and Eicher (1986) and Santor, Messervev, & 
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Kusumakar (2000) differentiate between peer pressure, a perception that others are 
actively persuading one to act, and peer conformity, which is more of a behavioral 
disposition toward adopting the attitudes or behaviors of peers.  Leung, Toumbourou, and 
Hemphill (2011) point out that an important aspect of peer influence is the adolescent 
adjusting beliefs, attitudes, and behaviors to conform to that of friends.  Kiran-Esen 
(2012) states that peer pressure occurs when there is “group insistence and 
encouragement for an individual to be involved in a group activity in a particular way” 
(p. 1302) and notes that adolescents may not perceive themselves as being pressured 
when they also feel they are emotionally supported by their peers.  An analysis table of 
articles that include a construct or definition of peer pressure is included in Table 2.1.   
Defining Attributes 
 Through a review of the literature, a few repeating characteristics were found.  
Peer pressure always includes: (1) incomplete identity formation or an individual’s desire 
or need to further define the identity of self; (2) the presence of an influence between the 
peer or peer group and the individual; and (3) a need for approval on the part of the 
individual.  As each of these attributes is discussed, it should be noted that they are 
interrelated and therefore have some commonality between them.  A graphic 
representation of this concept analysis of peer pressure is demonstrated in Figure 2.2. 
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Figure 2.1. Graphic representation of peer pressure showing relationship between 
antecedents, defining attributes, and consequences. 
 
Incomplete identity formation. The argument could be made that an individual 
continues to form self-identity until end of life.  Identity formation is a continual, flowing 
process that begins when the newborn first interacts with the outside world, and it 
continues until all five senses cease (Sokol, 2009).  Although the concept of self-
actualization as defined by Maslow (whereby the individual fulfills the self’s highest 
needs and realizes personal potential) may be accomplished in adolescence or adulthood, 
facets of identity change as one ages (McLeod, 2007).  At 40 years of age, a woman may 
identify with motherhood or career peer groups.  At age 70, although that same woman 
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may have achieved self-actualization according to Maslow, she may no longer identify 
herself as belonging to the same peer groups, instead classifying herself as retired or 
becoming more involved as an activist.  In order for an adolescent to be susceptible to 
peer pressure, that individual must still be developing even the tiniest features of identity 
formation.    
Peer Influence. In each definition of peer pressure, a level of influence is exerted 
from the peer/peer group to the individual (Kiran-Esen, 2012; Leung et al., 2011; Clasen 
& Brown, 1985; Lashbrook, 2000; Santoret al., 2000).  This influence does not have to be 
outwardly stated, nor does it need to be communicated verbally.  A teenage boy may be 
just as influenced by the statement on a peer’s t-shirt as he would be by any spoken 
attempt to sway behavior.  As most parents of an adolescent or high school teachers can 
affirm, a simple rolling of the eyes by one teenager to another can communicate volumes 
of negative influence about a given unfortunate subject. No matter the degree of influence 
or the form in which the influence takes, in all instances of peer pressure there is an 
undeniable influence of the peer or peer group on the individual.  
Need for Approval. In order for the individual to feel influenced by peer 
pressure, a need for approbation must exist (Doreian & Stokman, 1997).  With the greater 
emphasis on peer relations that occurs during and after puberty, adolescents become more 
likely to seek peer approval (Leung et al., 2011). Giving in to peer pressure is a way to 
gain acceptance and approval; and as many parents and teachers know, some teens will 
do almost anything to win the approval of their peers. 
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 Antecedents 
 Several characteristics must be in place before the concept of peer pressure can 
exist.  Involvement with a peer group, an ability to communicate, and susceptibility in the 
individual would be necessary for peer pressure to occur.   
Involvement. The adolescent and the peer/peer group are associated in some way 
when peer pressure is present.  Whether active or passive, the adolescent identifies the 
self as being involved to some degree with the peer or peer group.  This involvement may 
be miniscule or subtle (both enjoy the same musical group or drive the same car), or it 
may be all-encompassing (live in the same neighborhood, go to the same school, and 
share similar cultural, racial, and religious backgrounds).  The peer group may 
consciously tell the individual, “You are one of us” in some way, or the involvement may 
be unstated or assumed.  Regardless of the amount or awareness, involvement is always 
present before peer pressure can occur.   
Communication. Some form of communication must exist between the 
adolescent and peer in order for peer pressure to occur.  This communication can be 
verbal or non-verbal and can involve anything from direct verbal influence to a simple 
gesture or behavior.  Adolescents are increasingly communicating via text messaging and 
social media to stay connected with friends, make new friends, and exchange ideas and 
images (O’Keefe & Clarke-Pearson, 2011). Ninety two percent of teens go online daily, 
with 24% on social media “almost constantly,” and the typical teen sends and receives 30 
text messages per day (Lenhart & Page, 2015). Regardless of the communication method, 
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some type of exchange of information must occur between the individual and peer(s) 
before peer pressure can be present. 
Susceptibility to Influence in the Individual. The last antecedent involves a 
level of vulnerability on the part of the adolescent.  The existence of a peer and a 
communicative relationship with that peer may be present.  If the adolescent is in no way 
vulnerable or susceptible to the peer’s influence, then peer pressure cannot occur.  
Psychology uses the term “locus of control” to describe the extent to which individuals 
feels they can control their lives (Carlson, 2007).  Those people with an external locus of 
control believe that their decisions are controlled by others, and those with an internal 
locus of control feel that their actions are guided by themselves.  It is unlikely that any 
one person has a complete internal locus of control. Early work by Lefcourt (1982) 
alludes to the degrees of self-appraisal persons exhibit regarding their causal role in 
events implying that persons can exhibit traits from both orientations. This offers insight 
into why persons with an internal locus of control are still prompted to obey speed limits 
or pay taxes, but degrees of compliance behavior vary.  In order for peer pressure to 
occur, a perceived susceptibility to influence in the individual must be present.   
Consequences 
 Two consequences of peer pressure became clear during the review of literature.  
The first consequence is a perceived mandate to conform (Clasen & Brown, 1985; Leung 
et al., 2011; Lashbrook, 2000; Santor et al., 2000).  Whether the adolescent chooses to 
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conform to the target behavior of peer influence, there is inevitably some perceived 
mandate to do so. 
Secondly, a change in behavior, thought, or feeling is true evidence that peer 
pressure actually occurs.   Evidence must be present that demonstrates a change in 
feelings, thoughts, or actions on the part of the adolescent following the influence of the 
peer or peer group.  This change does not have to be permanent, nor does outward 
behavior change have to occur.  A transient change in opinion or thought process can be 
the only indication of peer pressure.  For example, an adolescent attends a party where 
alcohol is present.  She walks by the kitchen where the drinks are being served.  She may 
have no desire to drink alcohol, and it is possible that no one directly offers her any.  Yet 
in the moment where she recognizes that alcohol is present and available for her to drink, 
and she decides not to consume it, a brief and subtle change in thought process has 
occurred.  Therefore, even though the peer pressure was neither effective nor direct, the 
concept was nonetheless present in this situation. 
Empirical Referents 
 Several tools exist which measure peer influence, and these tools have identified 
many empirical referents that demonstrate the existence of the concept.  Clasen and 
Brown’s Peer Pressure Inventory (PPI) identifies the direction and intensity of pressure 
from peers in five categories: conformity to peer norms, school involvement, family 
involvement, peer involvement, and misconduct (Clasen & Brown, 1985).  This tool, 
which is one of the most widely used scales in this field, shows the multidimensionality 
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of the concept.  Pressures toward peer involvement and school involvement tend to be 
strong, and pressures toward misconduct tend to be weaker (Clasen & Brown, 1985).  A 
similar tool was developed by Berndt (1979) which measured peer conformity, and this 
measure has been used in several studies (Steinberg & Monahan, 2007).  Santor et al. 
found that few researchers had clearly identified key features of peer pressure besides 
Clasen and Berndt, and that “the manner in which peer pressure is related to potential risk 
factors and psychosocial problems is somewhat unclear” (Santor et al., 2000, p. 164).  
Santor took elements of the PPI and Berndt’s tool and added a third measure of the need 
for popularity.  Findings confirmed that peer pressure and conformity are greater risk 
factors than the desire to be popular (Santor et al., 2000).  Phenomena that exist across all 
three of these measures include:  breaking rules because a peer wanted the individual to 
do so, feeling pressure to do something because so many other peers are doing it, and the 
importance of the degree to which an individual feels pressured by peers (Santor et al., 
2000).   
 The Peer Pressure Scale (PPS) is an additional tool to measure the concept.  
Developed by Kiran-Esen (2012), the tool has 34 items on two subscales, direct and 
indirect peer pressure.  High scores indicate high levels of peer pressure.  This tool has 
fewer items than the PPI, but it has still shown to be a reliable measure of the concept 
(alpha .90 for total scale; .89 for direct PPS subscale and .82 for indirect PPS subscale).  
Kiran-Esen (2003) used an early iteration of the instrument to demonstrate a significant 
relationship between smoking and peer pressure (<0.05) in 718 high school students, 
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prompting a focus on the importance of guidance counselors taking action to decrease 
peer pressure.  
Recommendations for Research 
 The limitations of measurement of peer pressure must be minimized before 
further scientific research on the concept can be effectively and thoroughly explored. The 
complexity of the concept and the obstacles to research with adolescent populations 
makes further assessment a challenge.  Nevertheless, additional studies applying the PPI 
and/or PPS to health behaviors are needed in the adolescent population.  If such studies 
can show that peer pressure is a significant factor in health practices, such as exercise and 
food intake, then nurses can feel confident to include teaching on the effects of positive 
and negative peer pressure in their interactions with teenagers and efforts to improve their 
health. An additional recommendation for studying peer pressure is to further identify 
traits exhibited by those with lower susceptibility to negative peer pressure. This 
approach could showcase desired traits that may be fostered or modeled to limit the 
power of peer pressure toward anti-social, undesirable, or unhealthy behaviors. Further 
study of peer pressure within the context of social norming and social learning theory is 
also needed. 
Conclusion 
  The concept of peer pressure is important to nurses, particularly those working 
with adolescents and young adults.  The defining attributes of individual-peer 
involvement, incomplete identity formation of the individual, and the presence of an 
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influence must be present for peer pressure to take place.  This examination of the 
concept of peer pressure can be applied to multiple disciplines that seek to understand 
factors that influence behavior in susceptible populations.  The exponentially increasing 
use of social media by adolescents must also be considered when choosing avenues for 
health education in this population. As the influence of peers is further examined relative 
to health behaviors, nurses and other health educators can determine how much to focus 
on this concept in efforts to educate persons toward a healthier life. 
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Table 2.1: Summary of Articles Defining the Concept of Peer Pressure 
Citation  Purpose & 
Design 
Sample/ 
Setting 
Peer Pressure 
Measurement  
Study Findings Peer Pressure Attributes 
Identified 
Kiran-Esen, B. 
(2012). 
Analyzing peer 
pressure and 
self-efficacy 
among 
adolescents. 
Social Behavior 
and Personality, 
40(8), 1301-
1310 
Descriptive 
correlational 
study to 
determine the 
impact of peer 
pressure on the 
self-efficacy of 
adolescents. 
Randoml
y 
selected 
voluntary 
sample of 
546 
adolesce
nts in six 
high 
schools 
in Turkey. 
(313 girls 
and 233 
boys) 
Peer Pressure 
Scale (34 items, 
alpha .90 for total 
scale; .89 for 
direct PPS 
subscale and .82 
for indirect PPS 
subscale).  
Factor analysis 
revealed two 
factors which 
explained 40.5% 
of total variance. 
Single score is 
obtained from 
scale.  High 
scores indicate 
high levels of 
peer pressure. 
Stats: Pearson correlation; 
ANOVA 
As peer pressure 
increased, general and 
academic self-efficacy 
decreased (r= -.17, p<.001 
and r= -.34, p<.001. 
No relationship between 
peer pressure and social 
or emotional self-efficacy. 
 
 
 
 
 
 
 
 
 
 
 
Peer pressure influences an 
adolescent’s self-efficacy for 
academic achievement. 
Peer Pressure influences 
adolescent general self-
efficacy. 
Adolescents may not 
perceive themselves to be 
under pressure when they 
think they are socially and 
emotionally supported by 
their peers. 
“Adolescents can increase 
their self-efficacy 
expectations if school 
psychologists/ counselors 
work with them to teach them 
how to resist peer pressure” 
(p. 1307). 
29 
 
 
Table 2.1. Summary of Articles Defining the Concept of Peer Pressure cont’d. 
 
Leung, R. K., 
Toumbourou, J. 
W., & Hemphill, 
S. A. (2011). 
The effect of 
peer influence 
and selection 
processes on 
adolescent 
alcohol use: a 
systematic 
review of 
longitudinal 
studies. Health 
Psychology 
Review, 1-32. 
Systematic 
review of 22 
longitudinal 
studies that 
examined the 
effect of peer 
influence on 
adolescent 
alcohol use 
between 
January 1997 
and February 
2011  
 
Varies, 
mostly 
US 
 
Tools used were 
all self-report.   
Studies consistently report 
significant peer influence 
effects. 
 
However, studies are 
unable to elucidate the 
relative contribution and 
developmental sequence 
of peer influence and 
selection. 
Important process of peer 
influence involves 
adolescents adjusting their 
beliefs, attitudes, and 
behaviors to conform to that 
of their friends 
 
Adolescents may be 
influenced by active persuasion 
to engage in a behavior or 
indirectly by their perception of 
group norms, social acceptance, 
and status associated with the 
behavior (Simons-Morton & 
Chen, 2006). 
Clasen, D. R., & 
Brown, B. B. 
(1985). The 
multidimensionali
ty of peer pressure 
in adolescence. 
Journal of Youth 
and Adolescence, 
14(6), 451-468. 
Self-report study 
of the 
characteristic of 
adolescents' 
perceptions 
of 
peer 
pressures 
689 
students 
grades 7-
12 
PPI (peer pressure 
inventory) 
developed by 
author, widely 
used 
 
 
Stats: ANOVA, correlation 
Perceived pressures toward 
peer involvement were 
particularly strong, 
whereas peer pressures 
concerning misconduct were 
relatively ambivalent. 
Perceived pressures toward 
misconduct increased across 
grade levels and 
pressures to conform to peer 
norms diminished; grade 
differences in perceived peer 
pressures concerning family 
involvement were community 
specific.  
Peer pressure affects five areas 
of behavior: involvement with 
peers, school involvement, 
family involvement, conformity 
to peer norms, and misconduct. 
 
Peer pressures become “the price 
of group membership” 
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Table 2.1. Summary of Articles Defining the Concept of Peer Pressure cont’d. 
Lashbrook, J. T. 
(2000). Fitting 
in: Exploring the 
emotional 
dimension of 
adolescent peer 
pressure. 
Adolescence, 
35, 747-758. 
Qualitative 
interviews used 
to investigate 
whether shame 
plays a role in 
adolescent 
conformity in the 
face of 
perceived peer 
pressure. 
12 
college 
students 
US, 
convenie
nce 
sample 
Qualitative, 
students asked 
to share 
instances where 
friends tried to 
influence, etc. 
Transcribed interviews 
Fear of isolation may 
pressure to conform 
Fear of ridicule, feelings of 
inadequacy are perceived 
when subjected to feelings 
of peer pressure 
Strong affective 
component; emotions play 
a strong role in peer 
influence 
Notes that the emotional 
dimension and the role of the 
individual is often ignored in 
some research, giving the 
subject a passive role and a 
silenced voice 
Santor, D. A., 
Messervey, D., 
& Kusumakar, 
V. (2000). 
Measuring peer 
pressure, 
popularity, and 
conformity in 
adolescent boys 
and girls: 
Predicting 
school 
performance, 
sexual attitudes, 
and substance 
abuse. Journal 
of youth and 
adolescence, 
29(2), 163-182. 
Develop short 
Correlational 
study of 
measures of 
peer pressure 
and peer 
conformity that 
may be 
administered 
quickly and 
efficiently to 
young 
adolescents 
 
Evaluate the 
degree to which 
these different 
constructs are 
related to risk 
behaviors, well-
being, and 
potential 
psychosocial 
difficulties  
148 
students 
grades 
11-13, 
Canada 
Shorter tools 
derived from 
Peer Pressure 
Inventory (PPI) 
along with 
created 
popularity 
measures, peer 
conformity 
(based on Berndt 
study). 
Also gave Beck 
depression 
inventory to 
assess well-
being. 
Tool also 
developed to 
measure school 
performance, 
substance 
abuse, theft, 
dating/sexual 
behavior 
Perceived peer pressure 
and a need to be popular 
were strongly interrelated 
but did not predict risk 
behaviors and 
psychosocial difficulties 
equally well. 
 Results showed that all 
measures constructed for 
the study were internally 
consistent. Peer pressure 
and peer conformity were 
stronger predictors of risk 
behaviors than measures 
assessing popularity, 
general conformity or 
dysphoria.  
 
The key feature of the PPI 
definition by Brown of peer 
pressure is that individuals in 
your 
own age group are actively 
encouraging or urging you to 
do something, which 
differentiates it from peer 
conformity (passive)  
Doing things to be popular 
with others may be less of a 
risk factor than the 
experience of being urged or 
pressured by peers to act in 
certain ways. 
Peer pressure and peer 
conformity have stronger 
influence on substance use 
than depression in this age 
group 
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Chapter 3 
Brazos Valley S.P.E.E.D. (Students Promoting Exercise and Excellent Diet) Survey 
Abstract 
 Childhood obesity is of worldwide concern in health literature, and the risks and 
consequences of obesity are well documented in literature. As children approach their 
teenage years, physical activity declines, which corresponds to an increase in levels of 
obesity. This community-based study surveyed middle school children aged 11-14 years 
to investigate factors that influence their levels of physical activity (PA) and their PA 
preferences. Results of this study indicate that middle school children in this community 
spend twice as much time in front of a screen as they spend in moderate to vigorous 
physical activities. Parents, coaches/P.E. teachers, and types of activity were the greatest 
influences on PA participation. Swimming, biking, and walking top the list of preferred 
PA in this age group. Differences between male and female students are also explored. 
Male students rated team/competitive sports as preferable, while female students 
preferred noncompetitive forms of exercise. Students cited illness and injury as the most 
common reasons for not exercising.  The findings of this survey are relevant and 
generalizable to educators and health care providers in comparable U.S. communities.  
Stakeholders can use these findings to increase PA by examining appropriate influences 
and focusing on types of PA that appeal to high-risk groups. Continued examination of 
PA decisions by middle school students is essential in examining obesity prevention 
efforts in this age group.    
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Introduction 
 Childhood obesity has more than tripled in the last 30 years, with a current 
estimate of 17%, (12.5 million) children aged 2-19 clinically classified as obese.  The 
potential consequences of overweight and inactivity are significant and well documented 
in research.  As youth reach the age of 10-12 years, healthy habits and lifestyles are of 
particular concern.  Evidence shows that unhealthy habits and obesity in middle school 
children are predictive of the same problems in adulthood (Centers for Disease Control 
and Prevention, 2017, World Health Organization, 2003).   
Review of Literature 
 Studies in school-aged children indicate that physical activity (PA) is associated 
with numerous health benefits, including a decrease in high cholesterol, high blood 
pressure, obesity, metabolic syndrome, low bone density, depression, and injuries.  
Research indicates that the more PA a child gets, the greater the health benefit, and that 
even modest amounts of PA can benefit children who are obese (Janssen & LeBlanc, 
2010).  Conversely, lack of physical inactivity has been associated with an increase in 
heart disease, diabetes, colon cancer, high blood pressure, and premature death (U.S. 
Department of Health and Human Services, 2008). A  U.S. Department of Health and 
Human Services report  recommends that children engage in at least 60 minutes of 
moderate to vigorous PA on most days of the week, which should be “developmentally 
appropriate, enjoyable, and involves a variety of activities” (U.S. Department of Health 
and Human Services, 2008).  Similarly, in  a systematic review of studies of PA in youth,  
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Janssen & LeBlanc (2010)  found that children aged 5-17 years should participate in at 
least 60 minutes of PA per day, and that some benefits can be achieved through an 
average of 30 minutes per day. 
Despite increased efforts of educational programs to encourage PA, some children 
choose not to participate in physical exercise as they grow into their middle school years. 
In a national survey, 77% of children aged 9–13 years reported participating in free-time 
PA during the previous 7 days, but by high school only 18.5% of females and 38.3% of 
males participated in PA daily (Centers for Disease Control, 2010).   According to a 
study by the U.S. Department of Health and Human Services (2008), 61% of middle 
school and high school students do not meet the guideline (at least 60 minutes of activity 
for at least five days per week) and 17% did not participate in any PA at all.  In addition, 
a recent study showed that adolescents now spend over seven hours per day sedentary in 
front of a screen (television, computer, or mobile device) (Kaiser Family Foundation, 
2010).  High “screen time” (television watching, computer and mobile device use) and 
lack of PA has a correlation to obesity in children and adolescents in Texas, although 
results vary by sex and PA indicators (Perez, Hoelscher, & Castrucci, 2011).   
Adolescents are more likely to be inactive than their younger peers, and 
adolescent girls are less likely to be active than males.  African-American and Hispanic 
adolescent girls are often the least likely to participate in PA (Robert Wood Johnson 
Foundation, 2011; Ickes & Sharma, 2012; Institute of Medicine, 2012; King, Ogletree, 
Fetro, Brown, & Partridge, 2011).  More research is needed to determine factors 
associated with poor participation in PA in these populations. 
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Developmentally, the middle school age group is growing more capable of 
making decisions regarding their own behaviors and understanding the consequences of 
those choices.  Nonetheless, middle school children and adolescents are one of the most 
underserved populations in terms of preventive services (Casazza & Ciccazzo, 2006). If 
behavior patterns developed during this age group can be influenced positively, health 
care providers and parents may be able to reverse the 197% increase in adolescent 
hospitalizations related to obesity-associated illnesses (Wang & Dietz, 2002).  Parental 
encouragement to eat healthfully and be active is thought to decrease between early and 
middle adolescence (Bauer, Laska, Fulkerson, & Neumark-Sztainer, 2011).  Targeting 
health problems such as physical inactivity (and their underlying causes) is key to 
preventing such problems in future generations (Goutham, 2008).   
In the report, “Accelerating Progress in Obesity Prevention:  Solving the Weight 
of the Nation,” the U.S. Institute of Medicine (IOM) states that: 
 The goal for physical activity environments is to make physical activity an 
integral and routine part of life. Healthcare professionals, communities, 
transportation officials, community planners, and governments should make 
promotion of physical activity a high priority by increasing access to places and 
opportunities for such activity. Physical activity promotion campaigns should 
involve high-visibility, multiple delivery channels and multiple sectors of 
influence. (Institute of Medicine, 2012) 
In their 2010 report to the President, the White House Task Force on Childhood 
Obesity recommended that schools collect “valid and reliable data and using analytical 
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tools and systems to understand student needs and fitness levels, and promoting 
approaches that are effective in changing physical activity behaviors and, ultimately, 
health outcomes” (White House Task Force on Childhood Obesity, 2010). As 
recommended by these two reports, more studies are needed to determine modifiable 
factors that influence adolescents’ decisions to participate in PA.  Once the underlying 
causes of inactivity in adolescents are understood, schools and communities can develop 
an approach that is effective in changing PA behaviors and overall health of children.   
Conclusive evidence that determines factors which influence adolescent’s 
propensity to participate in PA is lacking.  A recent study of rural middle school 
children’s participation in an after-school PA program revealed several factors that were 
statistically significant in predicting PA level:  PA self-efficacy, attraction to PA, and 
access to equipment (King, Ogletree, Fetro, Brown, & Partridge, 2011).  A few 
researchers have attempted to examine associations between family and peer support for 
PA, external and internal barriers to PA, and participation in moderate to vigorous PA.  
One of the first studies of influences of social support on adolescents involved 6th grade 
girls in Texas.  Analysis showed that friends participating in PA, friend and family 
encouragement, and family participation in PA had correlations with moderate to 
vigorous PA and decreased screen time (Springer, Kelder, & Hoelscher, 2006).   In a 
second study, negative meanings of PA were related to lower levels of family and friend 
social support and greater barriers.  Low family social support was related to higher 
sedentary behavior (Hsuet al., 2011).  Younger adolescents also show evidence of being 
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particularly influenced by encouragement from the same-sex parent (Bauer, Nelson, 
Boutelle, & Neumark-Sztainer, 2008).  
If more studies are completed that indicate factors influencing participation in PA 
in this age group, health professionals and educators can focus on mediating activities 
and interventions as a way to change the steady march toward inactivity and obesity in 
our nation’s children.  Efforts toward improving a child’s self-efficacy regarding PA, 
removing modifiable barriers to PA, emphasizing the influence of parents and peers, and 
discovering which types of PA appeal to children who do not currently participate in PA 
can only be deemed effective if these factors are shown to influence positive change.   
The idea for this study came about when the primary investigator’s nursing 
students in a pediatric nursing clinical course reported being surprised by the large 
number of overweight students in area middle schools where they completed clinical 
rotations.  They also commented on the number of students who “skipped out” of 
physical education classes and “faked illness” to go to the school nurse so they did not 
have to participate in PA.  After speaking with school nurses in the district, it was 
difficult to determine why these students did not want to participate.  After examining the 
current body of research, it was clear that underlying causes of inactivity in middle 
school children and adolescents was lacking.  If findings from this study lead to a 
successful intervention program for middle school children focusing on the leading 
factors influencing participation in PA, the impact on each child’s health and their 
incorporation of healthy behaviors into their lives as adults could be greatly influenced.  
A targeted intervention based on the findings is likely to have much more positive effect 
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than the current “everybody move more” approach to PA as a whole.  The results are also 
likely to be helpful to pediatric and adolescent health professionals and educators 
nationwide, as other communities with similar adolescent populations can determine if 
similar negative influences on PA participation exist in their area. 
Methods 
 The study examined PA choices made by area middle school children and what 
influences their decisions about PA.  
Research Question. The research questions for this study were as follows:  
1. What are the choices that area middle school children make regarding PA? 
2. What are the factors associated with physical inactivity in area middle school 
children? 
Design.  The research team consisted of the primary investigator (an assistant 
professor of nursing and a pediatric nurse with 20 years of experience).  The target 
population was children in middle school aged 11-14 years.  The study was approved by 
Texas A&M University Institutional Review Board and the research committee at 
College Station Independent School District.  Funding for this study was obtained 
through a community grant from the George Bush Presidential Library Foundation in 
2013.  
The survey was distributed on paper, and also electronically using Qualtrics 
survey software.  Each child was only allowed to fill out the survey one time.  The survey 
took less than ten minutes to complete.  
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Procedures 
Sample.  Subjects were recruited from the two middle schools in the local school 
district.  The total number of students in the district aged 11-14 years is approximately 
3,500. Students were initially recruited by sending the survey home with a cover letter for 
parents. The first round of 500 surveys had only three completed returns. Another round 
of 500 surveys at the other middle school resulted in only four returns over a 2-week 
recruitment period.  The researcher submitted a revision to the study through Texas A&M 
University IRB and the school district to recruit families through social media. This 
method of recruitment was more successful, with 32 (86%) responses obtained digitally 
through this method.  
Informed Consent.  Informed consent was obtained by paper or digitally. Parental 
consent and minor assent were both part of the survey. 
Data Collection and Analysis.  Data was manually entered by the researcher from 
paper surveys, and electronically collected from Qualtrics. Qualtrics deidentified the 
respondents before analysis. Data was analyzed using the Statistical Package for Social 
Sciences (SPSS) version 24. Means, standard deviations, and frequencies were obtained 
for all variables.  Multiple methods of analyses were used to determine factors that 
influence PA as stated in results section. 
Results 
 A total of 39 students completed the survey.  Descriptive statistics for respondents 
are shown in Table 3.1.  
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Table 3.1. Demographic Data of Subjects 
Variable Frequency (Percent) 
n=39 
Age 
11 
12 
13 
14 
 
9 (23.1%) 
10 (25.6%) 
17 (43.6%) 
3 (7.7%) 
Sex 
Male 
Female 
 
15 (38.5%) 
24 (61.5%) 
Grade 
6 
7 
8 
 
10 (25.6%) 
14 (35.9%) 
15 (38.5%) 
Race 
Black/African-American 
Asian 
Hispanic 
White 
Other 
 
1 (2.6%) 
3 (7.7%) 
3 (7.7%) 
29 (74.4%) 
3 (7.7%) 
Eligibility for Free/Reduced Lunch 
Yes 
No 
 
 
6 (15.4%) 
33 (84.6%) 
 
A t-test analysis was completed to determine if there was a difference between male and 
female subjects on PA influences. Results are shown in Table 3.2. Because sample size 
was small, equal variances were not assumed. Ethnicity was not analyzed because the 
group was not representative of the target population. A one-way ANOVA was 
completed to determine if there were differences by age on PA influences, and no 
statistically significant results were found. Eligibility for free/reduced lunch, which was 
obtained as an indicator of socioeconomic status, was also not analyzed because it was 
not representative of the target population. Table 3.2 indicates PA influences for the 
respondents as a whole. Figure 3.1 indicates preferred PA types for respondents, and 
Figure 3.2 indicates least preferred PA types.  
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Table 3.2. Influences on PA by Gender  
How important are the 
following influences on 
whether or not you 
exercise? 
Male (n=15) 
 
 
 
Female (n=24) 
t-test Sig 
M SD M SD 
Parents 3.00 1.512 3.71 1.16 -1.551 .134 
Friends/Classmates 2.4 1.325 3.04 1.122 -1.537 .137 
Coach/P.E. Teacher 3.40 1.404 3.92 1.139 -1.200 .241 
School Teachers 1.93 1.100 2.38 1.345 -1.118 .271 
Media (TV, Internet, 
Movies) 
1.87 .743 2.17 1.007 -1.067 .293 
Whether or not I want to 
mess up my 
clothes/hair/makeup 
1.27 .458 1.83 1.435 -1.794 .083 
Whether or not other 
people are looking at me 
1.67 .816 2.17 1.049 -1.664 .105 
What kind of sport/activity 
is planned 
2.73 1.710 3.13 1.329 -.756 .457 
Whether or not I have to 
change clothes/suit out 
1.73 1.280 2.83 1.435 -2.491 .018 
 
Figure 3.1. Preferred Physical Activities by Gender 
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Preferred PA by Gender
male female
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Figure 3.2. Least Preferred Physical Activities by Gender 
 
 Among respondents, an average of 74 minutes per day was spent in moderate 
physical activity (MPA), and 79 minutes per day in vigorous physical activity (VPA). 
Subjects spent an average of 55 minutes per day watching TV, 68 minutes per day in 
front of the computer, and 36 minutes per day playing video games for total average 
screen time of 159 minutes per day. Sixty four percent of respondents had not opted out 
of school physical education in the last year, while 10% had opted out once, 23% had 
opted out 2-3 times, and 2% (1 respondent) had opted out once a week or more. Only 5% 
of respondents (n=2) had a medical note from a doctor excusing them from school P.E. 
When asked for the most common reasons why they chose not to participate in school 
0
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P.E., respondents stated illness/not feeling good (43%), injury (35%), and not liking the 
chosen activity (13%). Other answers included “because I am lazy and hate working out,” 
“I don’t like dance or things that are embarrassing,” and “when I’m wearing the wrong 
clothing.”  
 Figure 3.3 shows distribution of responses when asked about confidence in 
performing PA. Figure 3.4 shows self-reported energy levels to participate in PA. A t-test 
was completed to determine if there were differences by gender on confidence in ability 
to perform PA and on energy level to participate in PA and no significant differences 
were noted.  
 
Figure 3.3: Self-reported Confidence in Ability to perform PA 
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Figure 3.4. Self-reported Energy to Participate in PA. 
 
Discussion 
 The sample size for this study (n=39) was smaller than anticipated. Ethnicity and 
socioeconomic status (measured by eligibility for free/reduced school lunch) were not 
representative of the target population.  The school district where the study took place has 
53% white, 22% Hispanic, 12% African-American, 8% Asian/Pacific Islander, and 3% 
Mixed Race students. Approximately 33% of the school district’s students are on free or 
reduced lunch programs.  
 The analysis of PA influences by gender showed some interesting, although not 
statistically significant findings. Parents, coaches/P.E. teachers, and types of activity were 
the greatest influences on both males and females. Females named “Whether or not I 
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have to change clothes/suit out” as a significantly higher influence on PA than males 
(t(32) = -2.491, p < .05). Females cited “Whether or not I want to mess up my 
clothes/hair/makeup” (t(24) = -1.794, p =.083), and “whether or not other people are 
looking at me” (t(35) = -1.664, p = .105) as higher influences than boys at values that 
approached significance.  
 Both genders had high preferences for swimming, biking, and walking for PA. 
Male students also tended toward football, weight training, soccer, and active gaming. 
Female students reported higher preferences for dance, volleyball, physical conditioning, 
fit dancing, and tennis. Interestingly, running topped both the preferred and least 
preferred list for both genders. Golf was unpopular with both males and females. Boys 
were least likely to choose dancing, fit dancing or yoga/tai chi. Girls showed low 
preference for soccer, active gaming, baseball, football, and basketball. These results are 
consistent with other literature on PA preferences (Hill & Hannon, 2008) and indicate 
that male students may tend more toward team/competitive sports, while female students 
may prefer noncompetitive forms of exercise.  
 The number of minutes per day students spent in front of a screen was over 
double the number of minutes spent in moderate to vigorous physical activity (MVPA). 
This is consistent with national statistics as stated in the introduction, although these 
numbers are self-reported and students may be poor estimators of time spent in these 
activities and which activities provide MVPA (examples were provided). The average 
number of minutes spent in MVPA among respondents exceeds the recommendation of 
60 minutes per day from the CDC.  
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 Students cited illness and injury as the most common reasons for not exercising.  
Parents, educators, and health care team members may consider providing alternative 
forms of PA to injured students on an individual basis, and encouraging students to wash 
hands and stay away from ill friends and family members to maintain healthy activity 
levels. The majority of survey respondents felt somewhat to very confident in their ability 
to participate in PA, along with adequate energy levels to complete PA.  
Lessons Learned. Recruitment was a sizable challenge for the study, with 
multiple methods (paper surveys, email, and social media) resulting in poor returns.  One 
school principal sent an email out to all parents with a link to the online survey, but this 
did little to improve participation rates. Possible reasons for this are survey fatigue, busy 
family schedules, lack of interest in the topic, and a high level of information already 
being given to parents and students from the school. The researcher will continue to 
explore ways to improve participation by expanding survey distribution to other area 
school districts. The researcher desires to continue study of statistically relevant 
relationships between physical inactivity and demographics, noted behavioral influences, 
and PA preferences.  These findings can be used to improve the level of PA in students 
who do not currently participate in recommended levels of PA by identifying common 
variables associated with non-participation, identifying at-risk demographics, and 
identifying types of PA that appeal to at-risk groups. 
Approximately 20 submissions to the online survey were incomplete, with many 
respondents only answering the first question. While the survey was distributed using a 
web-based software that is tablet and mobile phone friendly, respondents may have found 
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the survey too tedious to complete. Average duration for students completing the survey 
was about eight minutes. The researcher may improve rate of completion by making the 
survey simpler to fill out resulting in shorter response time.  
Summary 
The findings of this survey are relevant and generalizable to educators and health care 
providers to middle school children in similar U.S. communities.  End users include 
community health, pediatric, and school nurses, physicians in family practice and 
pediatrics, community health providers and researchers, physical educators and coaches, 
public health researchers, parents and families, and concerned community members. 
Relevant stakeholders can use these findings to develop interventions to increase PA by 
addressing relevant influences and focusing on types of PA that appeal to high risk 
groups. This survey-based pilot study is intended as a first step toward a larger planned 
implementation for middle school students in our area.  Grant funding has been obtained 
to further improve PA in the target population by examining use of pediatric activity 
trackers as a means for promoting exercise. The factors affecting childhood obesity are 
multifaceted, so further research efforts may need to include nutritional education 
interventions, mentorship, and other promising strategies in youth. Funding from local 
community sources is also being sought in order to develop a health education 
intervention to initiate, garner, and develop healthy living for children in the surrounding 
community.  Ultimately, this project reflects the investigators’ strong belief in uncovering 
realistic and helpful information that can be used in the fight against childhood obesity.   
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Chapter 4 
Effect of Activity Trackers and Text Messaging on Exercise, Fitness, and Physical 
Activity Self-Efficacy of Middle School Students 
Abstract 
A decrease in physical activity as children age is a contributing factor to the U.S. 
obesity epidemic.  Middle school children are particularly vulnerable to sedentary 
activities.   Activity trackers show promise as a means to motivate children and adults to 
increase physical activity (PA).  This study examined the effect of a text messaging 
intervention and use of activity trackers with a companion social website on the body 
mass index (BMI), body fat percentage, physical fitness, and PA self-efficacy of middle 
school children.  Bandura’s Social Cognitive Theory guided the proposed study. Children 
aged 11-14 years (n=102) were randomly assigned to one of three groups for a 10-week 
intervention: activity tracker group; text messaging group; activity tracker + text 
messaging group.  Physical fitness, BMI, PA self-efficacy, and body fat percentage were 
measured before and after the intervention. Ninety-eight children (n-98) completed the 
study. There were no significant differences in physical fitness, BMI, PA self-efficacy, or 
body fat percentage in any of the three groups. This study gives no clear support to the 
hypothesis that use of activity trackers and a text messaging intervention have a positive 
effect on physical fitness, PA self-efficacy, or body fat percentage. 
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Effect of Activity Trackers and Text Messaging on Exercise, Fitness, and Physical 
Activity Self-Efficacy of Middle School Students 
The average child aged 8-18 years spends seven hours a day in front of a screen 
(televisions, computers, and handheld devices) and less time moving (Kaiser Family 
Foundation, 2010).  According to a study by the Centers for Disease Control and 
Prevention (2012), 75% of middle school and high school students do not meet the 
guideline of at least 60 minutes of activity daily, and 8% did not participate in any 
physical activity (PA) at all.  American children are moving less and sitting more, and, 
consequently, health is negatively affected.  Increased incidence of childhood obesity is 
well documented in literature over the last forty years (Ogden, Carroll, Kit, & Flegal, 
2014).  One significant factor contributing to the epidemic is an overall decrease in 
children’s physical activity (PA) levels.  Studies in both adults and children indicate that 
adequate PA is associated with numerous health benefits (U.S. Department of Health and 
Human Services, 2012).  Conversely, lack of PA is associated with an increase in heart 
disease, diabetes, colon cancer, high blood pressure, and numerous physical and 
psychosocial health problems, even in children. Middle school children are of particular 
concern due to increased independence from parents and a decrease in school PA 
requirements (Centers for Disease Control, 2014).  Children aged 11-18 years are one of 
the most underserved populations in terms of preventive services (Casazza & Ciccazzo, 
2006; Forsberg et al. 2014).  Despite increased efforts of educational programs to 
encourage PA, participation in physical exercise decreases as children grow into their 
middle school years.  In a national survey, 77% of children aged 9–13 years reported 
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participating in free-time PA during the previous 7 days, but by high school only 18.5% 
of females and 38.3% of males participated in PA daily (Centers for Disease Control, 
2014).   A study by Marks, Barnett, Strugnell, and Allender (2015) on children 
transitioning from elementary school to middle school in Australia found associated 
decreases in moderate-to-vigorous physical activity (MVPA) and increases in sedentary 
behavior across all students in the study. If activity patterns in this age group can be 
improved, health care providers and parents may be able to reverse the 197% increase in 
adolescent hospitalizations related to obesity-associated illnesses (Trasande & Elbel, 
2012).  Given the increase in technology use and time spent in sedentary activities, 
further interventions are needed which embrace the role of technology in the lives of 
children, while encouraging them to get moving.    
Review of Literature 
 Current literature relevant to the proposed intervention includes the relationship 
between physical activity (PA) and cardiovascular fitness in children, PA preferences in 
middle school children, predictors of healthy PA levels in the age group, and 
interventions previously attempted to improve PA.  Preliminary studies incorporating 
wearable technology are also discussed. 
Physical activity to improve fitness in children. Physical activity is associated 
with numerous health benefits in children. A systematic review by Janssen and LeBlanc 
(2010) found a dose-response relationship between moderate-to-vigorous physical 
activity (MVPA) and positive health benefits including increased bone density and lower 
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incidence of obesity, depression, and injury. In a two year longitudinal study of 10-12-
year-olds, favorable temporal associations were found between vigorous PA and several 
indicators of disease risk including BMI, systolic blood pressure, waist circumference, 
and maximal oxygen uptake (VO2max). A clear minimal or optimal dose of PA for 
improving fitness children and youth are still unclear, with more dose-response studies 
needed. However, there is strong and consistent evidence that participating in as little as 2 
or 3 hours of MVPA per week is associated with health benefits (Janssen & LeBlanc, 
2010).  
  PA preferences in middle school children. The Centers for Disease Control and 
Prevention (CDC, 2015) recommends 60 minutes or more of physical activity each day 
for children and adolescents. These 60 minutes should also include muscle- and bone-
strengthening activities at least 3 days per week. Physical activity attitudes and 
preferences in middle school children have been studied minimally.  Greiser et al. (2006) 
studied preferences in girls aged 11-13 years and found that perceived benefits of PA 
included staying in shape, being active, playing sports, and social contact.  Perceived 
negative aspects of PA included injury, sweating, embarrassment, and physical 
discomfort.  In a 2008 study, males in this age group tended to prefer contact sports such 
as football and basketball along with bowling and swimming.  Females tended toward 
swimming, skating, volleyball, and more cooperative sports such as group dance (Hill & 
Hannon, 2008).  While informative, these studies do not take into account the recent 
development of active gaming and wearable technologies.  
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Predictors of PA. Ickes and Sharma (2012) found that behavioral intent is significantly 
predictive of participation in PA in middle school children, F (2, 299) = 0.550, p = 0.014.  
Other predictors identified included gender, ability, PA location and environment, parent 
influence, peer influence, and teacher/coach influence (Jin & Yun, 2012; Grieser et al., 
2006).  A 2008 study showed that PA self-efficacy is predictive of cardiovascular fitness 
in middle school children, F (1, 300) = 20.04, p < .01 (Gao, Newton, & Carson, 2008). 
However, few well-controlled studies exist in the literature that clearly identify factors 
that improve PA levels in this age group.     
PA interventions in middle school children. Interventions to improve PA in middle 
school children have mixed results.  While it is possible to improve self-regulation and 
self-efficacy in this age group (Grim, Petosa, Hortz, & Hunt, 2013), interventions have 
shown limited benefit.  Robbins, Pfeiffer, Maier, Lo, and Wesolek (2012) completed a six 
month intervention (nurse counseling and an after-school activity club) for middle school 
students who did not meet national recommendations for PA, and found no statistically 
significant improvement in PA minutes, body composition, or BMI (body mass index).  
Chilton, Haas, and Gosselin (2013) completed an 8-week teaching intervention for total 
wellness (including physical fitness) for adolescent girls and found significant 
improvement in self-efficacy for health-promoting behaviors and perceived wellness, but 
no improved physical fitness levels.  A Cochrane review on interventions for treating 
obesity in children found that combined lifestyle and behavioral interventions were more 
effective than standard medical care or self-help, but that many more high quality studies 
are needed (Summerbell et al., 2003).     
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 Use of technology in promoting physical activity. One innovative use of technology 
includes wearable monitoring devices for physical activity, such as heart rate monitors, 
pedometers, and accelerometers.  Preliminary studies show that accelerometry 
measurements and self-report of PA have moderate correlation in middle school girls 
(Baggett et al., 2008).  A systematic review of correlation between accelerometry and 
self-report tools shows weak to moderate reliability in children under 18 years depending 
on the tool used (r = 0.30-0.40, p < .05), but neither method shows reliability in children 
under age 5 (Foley, Maddison, Olds, & Ridley, 2012; Basterfield, Adamson, Pearce, & 
Reilly, 2011; Clemes & Biddle, 2013).  A study involving pedometers in middle school 
children had a weak positive effect on physical activity self-efficacy, aerobic fitness, and 
BMI although it was not statistically significant (Manley, Cowan, Graff, Perlow, Rice, 
Richey, & Sanchez, 2014). One drawback to consider when using wearable technology is 
the concept of reactivity, where participants change behavior when wearing a device, or 
they lose interest after the initial novelty wears off (DöSsegger et al., 2014; Foley, Beets, 
& Cardinal, 2011; Hay, 2013).  An additional factor that may assist with compliance is 
texting via cell phone.  Such “text reminders” have been shown to improve compliance 
with other health behaviors in adolescents including medication self-administration, 
promoting PA, and obesity prevention (Rhee, Allen, Mammen, & Swift, 2014; Pagan et 
al., 2014; Sharifi et al., 2013).  An estimated 75-90% of middle school students have cell 
phones (Englander, 2011; Lenhart, 2015).  The popularity of wearable monitoring in 
adults and teens, combined with use in social media, suggests that a similar intervention 
in middle school children may be promising.   
55 
 
 
Online social networks are an additional approach to consider for obesity 
prevention and treatment. Social networking has shown to have a positive influence on 
adolescent health behaviors such as smoking reduction (Seo & Huang, 2012). Online 
social networking has also been linked to greater weight loss among adults in a weight 
management program (Poncela-Casasnovas et al., 2015). A review of social network 
research as a potential approach for obesity prevention showed a high potential to reduce 
obesity-related morbidity and mortality with further evaluation (Nam, Redeker 
&Whittemore, 2015). A scientific statement from the American Heart Association notes 
the promise of social media as a practical component of childhood obesity programs and 
a need for additional research to improve these technologies as effective delivery 
channels for youth (Li, Barnett, Goodman, Wasserman, & Kemper, 2013). 
Theoretical Framework 
 Bandura’s Social Cognitive Theory (SCT) serves as the theoretical model for this 
research proposal.  The model emphasizes that human behavior is a result of influences 
from personal, environmental, and behavioral factors.  SCT is an appropriate foundation 
for health interventions because of its emphasis on the social and structural determinants 
of health as well as personal determinants.  In other words, in order to change health 
behaviors, change must occur not just in the habits of individuals, but also in the overall 
social systems that affect a population as a whole (Bandura, 1998).   
 In this study, the environment (social norms, access, and influence to/from others) 
is represented by the activity tracker for children with companion social website and text 
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messaging.  The health-promoting behavior is physical activity as measured by the 
activity tracker, and the personal factors are represented by physical fitness 
measurements and physical activity self-efficacy.  An adaptation of the model as it 
applies to the study is included in Table 4.1 and Figure 4.1 below.   
Table 4.1. Conceptual and Operational Definitions 
Concept Variable Conceptual Definition Operational Definition 
Concept: 
Personal 
factors 
(an 
individual’s 
knowledge, 
expectations, 
attitudes, and 
cognition  
influence 
health 
behavior) 
Physical activity 
self-efficacy 
 
A sense of self-confidence 
in ability to do physical 
activity 
11-item Physical Activity 
Self-Efficacy Scale 
(PASES) 
 
 
Physical Fitness 
 
 
 
Ability to perform aspects of 
physical activity or 
occupations 
Presidential 
FITNESSGRAM 
Body 
Composition 
 
An indicator of the 
proportion of fat, muscle, 
and bone in an individual’s 
body 
Measurement of Body fat 
percentage 
Environmental 
Factors  
(social norms, 
access, to 
resources, 
influence to 
and from 
others 
influence 
health 
behavior) 
Intervention 
(activity tracker) 
 
A wearable wristband that 
measures the intensity and 
duration of PA and 
translates it into “points” 
earned 
Daily wear of the activity 
tracker for children with 
along with daily login to the 
companion social website   
 
 
Text Messaging an electronic message sent 
over a cellular network to a 
cell phone 
Texted reminders to 
participants twice per week  
Health-
promoting 
behavior 
(skills, 
practice, and 
self-efficacy 
regarding 
one’s own 
health) 
Physical Activity Movement of the body that 
uses energy and burns 
calories.  Must be moderate 
to vigorous in intensity for 
health benefits. 
Level of PA in counts per 
minute (CPM)  as recorded 
by the activity tracker 
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Research Hypotheses and Question 
 Based upon SCT and the literature review, the following hypotheses were 
examined in this study: 
1. Use of the activity tracker for children with companion social website and an 
educational text messaging program will have a positive effect on physical 
activity self-efficacy. 
2. Use of the activity tracker for children with companion social website and an 
educational text messaging program will have a positive effect on physical fitness. 
3. Use of the activity tracker for children with companion social website and an 
educational text messaging program will have a negative effect on body fat 
percentage.  
An additional research question was also explored:  Is an intervention using activity 
trackers combined with text messaging more effective than activity tracker or text 
messaging interventions alone in improving the PA self-efficacy, physical fitness, and 
body fat percentage of middle school students? 
Protection of Human Subjects 
 The primary investigator and research assistants completed training on protection 
of human subjects and vulnerable populations (including children) in research through 
CITI (Collaborative Institutional Training Initiative).  The study, including parental 
consent, minor assent, and methods to maintain confidentiality, was approved by the IRB.  
Presentations were made in homeroom classes, which outlined the informed consent 
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procedure and forms, the purpose of the study, any risks and benefits, and the rights of 
participants and parents. Subjects were notified that they could stop participation at any 
time. Data was collected and stored on an encrypted, password-protected laptop supplied 
to the researcher by Texas A&M Health Science Center College of Nursing. Any paper 
forms were kept in a locked file cabinet in the researcher’s private office. Results were 
de-identified by assigning a random subject number to each participant prior to results 
being analyzed and disseminated. 
Research Design 
 Three groups of middle school children participated in this quasi-experimental, 
pretest/posttest design study. Group 1 (AT) wore the activity tracker for ten weeks. 
Group 2 (TM) received an educational text messaging intervention on increasing physical 
activity. Group 3 (AT+TM) wore the activity tracker and received the text messaging 
intervention. After the first 10 weeks, the AT group received text messages and the TM 
group received the activity tracker for an additional 10 weeks, ensuring that all 
participating child subjects received the same treatment.  The intervention was reduced 
from 12 weeks to 10 weeks to allow data collection to occur before the holiday break. 
This change was supported by a study of behavior change and habit formation which 
found that behavior change time varies widely among individuals, from 18-254 days, but 
the average time was 66 days (9.5 weeks) (Lally, Van Jaarsfeld, Potts, and Wardle, 
2010).  
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Methods 
Sample/Setting.  The study took place in one middle school in central Texas with 
approximately 500-650 students.  Approval for the study was obtained from the school 
district’s research review committee.  A recruitment flyer was sent home to parents of 
students.  The researcher also visited homeroom classes and gave short, 5-minute 
presentations on the study.  The eligibility criteria included age 11-15 years, able to read 
English, and (for groups TM and AT + TM) access to a cell phone with unlimited texting 
capability.  Exclusion criteria include students medically excused from participating in 
physical education in school.  Stratified random sampling by the primary investigator 
using a computer program placed the students into groups with equal numbers of 7th and 
8th graders in each group.   Effect sizes for published interventions involving middle 
school children are rarely reported and vary widely.  Chilton et al. (2013) reported d = 
0.67, Robbins et al. (2012), d of 0.34, and the systematic review by Kamath et al. (2008) 
found a pooled effect size of 0.12.  Due to the varied results from previous work, a 
Cohen’s d of 0.3 was used for power analysis. Based on this effect size, the researchers 
planned to obtain a sample size of at least 120 (40 per group) out of a general population 
of 1400 students.  
Informed consent. All subjects provided parental informed consent and 
individual minor assent before participating in the study.   
Instruments. Physical activity level was measured via an activity tracker.  The 
activity tracker is a commercially available wristband designed for children that scores 
the intensity and duration of PA and stores it as “points”.  The points correspond to 
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“counts per minute” (cpm), the standard of measurement for accelerometry output that 
corresponds to how many times the subject moved over a period of time. The tracker was 
calibrated by completing a correlation study. The researcher wore the study tracker along 
with a Fitbit Surge for three days. The “points” from the activity tracker were 
significantly correlated with both steps (r=.997, p < .001) and mileage (r = .989, p = .001) 
from the Fitbit Surge.  Basterfield et al. (2011) showed accelerometers used with children 
aged 6-8 over a three day measurement period had reliability coefficients of .68 for 
volume of activity, .71 for moderate-to-vigorous PA, and .73 for sedentary behavior.  
Additional studies show reliability coefficients of .80 in children in grades 1-6 when 4-5 
days of monitoring were measured, and .80 in children in grades 7-12 when 8-9 days 
were monitored (Trost, Pate, Freedson, Sallis, & Taylor, 2000).    Overall, accelerometers 
are reproducible, valid, and economically feasible in measuring PA in youth. 
 Body fat percentage was used as a measure of body composition during the study.  
Body fat was measured using the Tanita UM-028 bioelectrical impedance scale. Tanita 
models have shown validity and reliability in children and adults (Barreira, Staiano, & 
Katzmarzyk, 2013; Kabiri, Hernandez, & Mitchell, 2015).   
 Physical activity self-efficacy was measured using the 11-item Physical Activity 
Self-Efficacy Scale (PASES).  PASES has 11 Likert scale items, and scores are 
determined by computing a mean score for all items. There are no reverse items. This 
instrument demonstrates satisfactory construct validity and reliability with adequate 
internal consistency with Cronbach’s alpha coefficient of .86 when used on a diverse 
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group of adolescents aged 12-14 (Wu, Robbins, & Hsieh, 2011).  The instrument is 
included in Appendix E.  Permission to use the instrument was obtained from the authors. 
 The U.S. Presidential FITNESSGRAM, a free-to-use standardized physical 
fitness test used across the country including the state of Texas as part of Senate Bill 530, 
was used to measure physical fitness.  The test battery includes measurements of aerobic 
fitness, body composition, and muscular strength, endurance, and flexibility (Corbin & 
Pangrazi, 2008). The recommended protocol for these items will be followed as outlined 
in the FITNESSGRAM test administration manual (Meredith & Welk, 2013). Initially, 
planned FITNESSGRAM components for this study include the pacer test, curl-up, and 
push-up (see Appendix F for description of items). However, the pacer test required a 
large space, which was difficult to obtain on the school campus. Many student 
participants also refused to complete the pacer test.  For these reasons, the pacer test 
component was not included in final data analysis.  
Intervention Description. The AT and AT+TM groups were provided with an 
activity tracker. Subjects were instructed to wear their activity tracker at all times (unless 
swimming). As the subject moved throughout the day, the tracker recorded movement. 
Each movement counts as a “point”, which is stored on the tracker and recorded when the 
student “synced” the tracker daily via computer or mobile device.  Each intervention 
group assigned to activity trackers also had a team page set up on the tracker website, 
which included a “leaderboard” and allowed students to start “head-to-head challenges” 
with others while seeing charted results of their PA progress.  Additionally, students 
could create their own customized avatar on the site, and send each other “squawks” and 
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“high fives” for encouragement.  The website provided the primary investigator with an 
administrative reporting tool that provides quantifiable metrics on PA levels and 
participation for each player.  Despite sync capabilities being available in 12 classrooms 
in the school and through a free app on students’ Apple or Android devices, many 
students did not sync their devices on a regular basis.  This resulted in poor quality of 
data on physical activity. For the text messaging component, groups TM and AT+TM 
were entered in a group SMS texting program. Text messages were sent twice per week, 
and included short messages of encouragement to get physical activity daily according to 
recommended guidelines (one per week) and, for AT+TM, reminders to wear their 
tracker in the morning before school begins (one per week).  Example text messages 
include: 
 “Remember to wear your Sqord band and try to get 60 minutes of activity in 
today. Great work!” 
 “Here are some ways to get your 60 minutes of activity: fast walking, running, 
bike riding, even doing chores. So let’s get moving!” 
 “More ways to get an hour of activity: dancing, ball games, jumping rope.  Don’t 
forget to sync your Sqord band at school. Great job!” 
Data Collection. Baseline height, weight, body fat percentage, FITNESSGRAM, and 
PASES measurements were collected from all subjects by the researcher and research 
assistant in a private conference room near the nurse’s office.  Prior to each group’s 
intervention phase, the students and their parents were given a demonstration and written 
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instructions on how to use the activity tracker and how to synchronize it daily to the 
website.  After a ten-week period, height, weight, body fat percentage, FITNESSGRAM, 
and PASES were measured again for all groups, and cpm measurements were obtained 
from the AT and AT+TM groups’ via the website.  The PI (primary investigator) trained 
all research assistants on how to use the instruments, and the PI was present at all times. 
During the intervention, the primary investigator visited participating homeroom 
classrooms weekly to encourage wearing and synchronizing the activity tracker and to 
troubleshoot technical problems with the bands. Following the initial ten-week study, 
Group TM were given the opportunity to wear the activity trackers like the other groups.  
All members of the TM team (n=28) chose to wear the tracker. The use of the tracker in 
TM group allowed all students participating in the study to have an opportunity to 
participate in the intervention.   
Analysis. All study data were entered into Statistical Program for the Social Sciences 
(SPSS version 24) for analysis via an encrypted, password-protected computer. 
Descriptive statistics were calculated for each variable. Incomplete data was coded as 
missing and was not included in analysis. Frequency, mean, median, range, and standard 
deviations were calculated for all continuous variables, and outliers were assessed. Paired 
t-tests with Bonferroni correction were performed to determine differences in physical 
activity self-efficacy, physical fitness, BMI, and body fat percentage among each of the 
three teams. Physical activity was not analyzed due to missing data secondary to a 
significant number of students not syncing their bands regularly.   
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Results 
Sample. A total of 450 flyers and consent packets were distributed at the middle 
school.  Recruitment continued for five weeks with the researcher presenting in 2-3 
classrooms per week. After a month of recruitment, 102 students completed the consent 
forms, and 98 completed the research study (two students moved to a different city, and 
once student declined to participate).  Table 4.2 outlines demographic data for the three 
teams. Distribution of subjects among variables did not differ significantly from one 
another.   
 
Table 4.2. Demographic Data.  
Variable Team P Valuea 
AT TM 
AT + 
TM 
n=33 n=31 n=34 
Grade 7 17 (52) 17 (55) 19 (56) 
.933 
8 16 (48) 14 (45)  15 (44) 
Gender Female 17 (52) 18 (58) 18 (53) 
.859 
Male 16 (48) 13 (42) 16 (47) 
Ethnicity Asian 2 (6) 1 (3) 2 (6) 
.520 
Black/AA 7 (21) 5 (16) 6 (18) 
White Non-Hispanic 14 (42) 16 (52) 22 (65) 
Hispanic 10 (30) 9 (29) 4 (12) 
Free or Reduced 
Lunch 
Yes 19 (58) 21 (68) 18 (53) 
.467 
No 14 (42) 10 (32) 16 (47) 
Age 11.00 1 (3) 0 (0) 1 (3) 
.707 
12.00 15 (45) 13 (42) 17 (50) 
13.00 13 (39) 16 (52) 13 (38) 
14.00 4 (12) 2 (6) 3 (9) 
aP values calculated using Chi-Square (x2) statistic for nominal and ordinal variables.  
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Physical Activity Self-Efficacy (Ha1). Hypothesis 1, which proposed that use of 
the activity tracker and text messaging would have a positive effect on physical activity 
self-efficacy, was not supported. Physical activity self-efficacy was measured by creating 
a sum score on the PASES tool before and after the intervention (Table 4.3). There was 
no significant difference in pre and post scores in the AT group (paired difference M = -
.85, SE = 1.37, t(32) = -.618, p = .541), the AT + TM group (paired difference M = 1.15, 
SE = 1.36, t(32) = .85, p = .403), or the TM group (paired difference M = 2.00, SE = 
1.63, t(30) = 1.229, p = .229).  
 
Table 4.3. Differences in Physical Activity Self-Efficacy among Groups 
Measure AT Group AT + TM 
Group 
TM Group 
 
Pre Sum Score of 
PASESa 
Post Sum Score of 
PASES 
M 
26.97 
 
27.81 
SD 
9.09 
 
8.79 
M 
31.70 
 
30.55 
SD 
9.03 
 
8.40 
M 
31.35 
 
29.35 
SD 
7.86 
 
8.73 
Paired Samples t-
test 
-.618 1.229 .847 
aPASES: Physical Activity Self-Efficacy Scale  
Physical Fitness (Ha2). Hypothesis 2, which proposed that use of the activity 
tracker and text messaging would have a positive effect on physical fitness, was partially 
supported. Physical fitness was measured by creating a sum score of the 
FITNESSGRAM push-up score and curl-up score before and after the intervention (Table 
4.4). There was a significant increase in post scores in the AT group (paired difference M 
= -17.71, SE = 5.94, t(23) = -2.983, p < .05). There was no significant difference in pre 
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and post physical fitness scores in the AT + TM group (paired difference M = 4.92, SE = 
4.38, t(24) = 1.124, p = .27) or the TM group (paired difference M = -.14, SE = 3.60, 
t(28) = -.04, p = .97).   
 
Table 4.4. Differences in Physical Fitness among Groups 
Measure AT Group AT + TM 
Group 
TM Group 
 
Pre Partial 
FITNESSGRAM 
Sum Score 
Post Partial 
FITNESSGRAM 
Sum Score 
M 
70.92 
 
 
88.63 
SD 
29.35 
 
 
19.51 
M 
84.68 
 
 
79.76 
SD 
28.46 
 
 
30.88 
M 
86.24 
 
 
86.38 
SD 
22.7 
 
 
18.48 
Paired Samples t-
test 
-2.98 1.124 -.04 
 
Body Composition (Ha3). Hypothesis 3, which proposed that use of the activity 
tracker and text messaging would improve the PA self-efficacy, physical fitness, and 
body fat percentage of middle school students, was not supported. Body fat percentage 
was measured before and after the intervention (Table 4.5), and the AT group actually 
had a significant increase (paired difference M = -1.65, SE = .76, t(30) = -2.17, p < 0.05). 
Body fat percentages in the AT + TM group (paired difference M = -.99, SE = .56, t(33) 
= -1.75, p = .09) and in the TM group (paired difference M = -.25, SE = .81, t(30) = -.32, 
p = .75) were not significantly different. Body Mass Index (BMI) was also measured 
before and after the intervention (Table 4.6). The AT group had a significant increase in 
BMI (paired difference M = -.62, SE = .14, t(31) = -4.49, p < .05). The AT + TM group 
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had no significant increase in BMI (paired difference M = -.12, SE = .09, t(33) = -1.39, p 
= .18), but the TM group did have a significant increase in BMI (paired difference M = -
.40, SE = .10, t(30) = -4.04, p < .05).  
 
Table 4.5. Differences in Body Fat Percentage among Groups 
Measure AT Group AT + TM 
Group 
TM Group 
 
Pre Body Fat 
Percentage 
Post Body Fat 
Percentage 
M 
24.58 
 
26.23 
SD 
9.50 
 
9.34 
M 
22.65 
 
23.63 
SD 
9.19 
 
10.65 
M 
26.13 
 
26.39 
SD 
10.38 
 
9.59 
Paired Samples t-
test 
-2.17 -1.75 -.32 
 
Table 4.6. Differences in BMI Percentage among Groups 
Measure AT Group AT + TM 
Group 
TM Group 
 
Pre BMI 
Post BMI 
M 
23.22 
23.84 
SD 
6.55 
6.77 
M 
21.45 
21.58 
SD 
4.17 
4.00 
M 
23.11 
23.50 
SD 
5.07 
5.18 
Paired Samples t-
test 
-4.49 -1.387 -4.04 
 
Research Question. An additional research question was explored: Is an  
intervention using activity trackers combined with text messaging more effective than 
activity tracker or text messaging interventions alone in improving the PA self-efficacy, 
PA, physical fitness, and body fat percentage of middle school students? An ANOVA 
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was used to compare the differences between pre and post values with results as follows: 
PASES scores, F(2,94) = 1.01, p=.37, physical fitness summary scores, F(2,75) = 6.26, 
p<0.05, body fat percentage, F(2, 93) = .93, p = .40, and BMI, F(2,94) = 5.20, p < .05. 
Because Levene’s test showed unequal variances in the differences in pre and post 
physical fitness scores and BMI, the Welch’s adjusted F ratio was obtained for these two 
variables: physical fitness, F(2, 46.62) = 4.81, p < .05), and BMI, F(2, 60.66) = 4.99, p < 
.05). A post hoc Games-Howell test was conducted to test the difference between 
pairwise comparisons on these two significant differences since homogeneity of variance 
was not met. The Games-Howell procedure showed a significant difference in physical 
fitness scores between the AT group and the AT + TM group (p=.01) and a significant 
difference in BMI values between the AT group and the AT + TM group (p=.01). 
Because physical fitness scores improved in the AT only group and decreased in the AT 
+ TM group post intervention, and because BMI actually increased in both AT and AT + 
TM groups post intervention, no approach was deemed more effective.  
 Discussion 
Physical Activity Self-Efficacy. Results from this study indicate that the intervention 
had no significant effect on physical activity self-efficacy among groups. A meta-analysis 
of interventions to improve physical activity self-efficacy in adults supports social 
cognitive theory, which states that increasing self-efficacy does not necessarily result in 
behavior change (Olander et al., 2013). Behavior change also results from outcome 
expectancies (an individual’s belief that a behavior change will lead to a particular 
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outcome) (Bandura, 1998). Although studies of interventions to improve physical activity 
self-efficacy in children are limited, literature indicates physical activity self-efficacy and 
motivation to exercise in children are two constructs that are not easily modifiable in the 
short term (Manley et al.; Ning, Pope, and Gao, 2015, Voskuil & Robbins, 2015).   
Physical Fitness. Students in the AT group had significant improvement in 
physical fitness scores, while those in the AT + TM and TM groups did not. If the 
activity tracker motivated students to improve physical fitness, one would expect the AT 
+ TM group to have improvements. It is possible that a physical fitness assessment that 
included more measures besides curl-ups and push-ups would have provided more 
comprehensive evidence. However, time constraints and limited physical space in which 
to do these tests made additional methods difficult. As stated previously, the pacer test 
would have measured more cardiovascular fitness.  The researcher repeatedly had to 
abort the pacer test due to physical education classes needing the available space, poor 
weather conditions prohibiting carrying out the assessment outside, and on one occasion, 
having multiple students and the researcher getting stung by yellowjackets when 
completing the pacer test in the courtyard (the area was subsequently closed off to 
pedestrians for a week). Students also repeatedly refused to complete the pacer test, with 
reasons that included fatigue, having just eaten lunch, and not wanting to be “sweaty” or 
“mess up my hair.” Future studies may include a more comprehensive measure of 
physical fitness.  
Body Fat Percentage and BMI. The AT group had significant increases in body 
fat percentage and BMI over the intervention period, which is opposite to what was 
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desired. The TM group, which served as control, also had a significant increase in BMI. 
This may indicate that this age group has a tendency toward increasing BMI during the 
middle school years. This theory is supported by CDC growth chart percentiles for both 
boys and girls which indicate that BMI gradually tends to increase between the ages of 11 
and 14, along with data collected as part of the Youth Risk Behavior Surveillance System 
(CDC, 2014). It is possible that the intervention did little to slow this trend toward 
increasing BMI in this growing age group. Additionally, post-intervention data collection 
took place in late November and early December, when holiday eating may have 
contributed to weight gain.  
Text Messaging Intervention. Because physical fitness improved in the AT 
group and decreased in the AT + TM group, and because BMI increased in both AT and 
AT + TM groups post intervention, there is no evidence that the text messaging 
intervention had a positive influence on the variables measured. While a systematic 
review by Militello, Kelly, and Melnyk (2012) supported text messaging as a reminder 
system for pediatric and adolescent populations for health behavior interventions, a need 
for more rigorous intervention research was also recommended. Students were given the 
option to “opt out” of text messaging at any time, and seven out of 65 students did so 
over the period of the ten-week intervention. Although reminders were only sent twice 
per week between the hours of 0730 and 0800, this may indicate that subjects grew tired 
of the reminders, negating the effectiveness of this arm of the intervention.   
Physical Activity. While physical activity levels were not one of the variables 
measured in this study, the results of the activity trackers do reveal some interesting 
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observations. Figures 4.1 and 4.2 show the trends of physical activity points and 
engagement over the 10-week intervention. Figure 4.1 indicates the number of activity 
points that were synchronized (either via classroom computer or the student’s mobile 
device) weekly by team. Figure 4.2 shows the number of times each team logged into the 
activity tracker website (by computer or mobile) and how many times each team 
synchronized a tracker by week. This indicated how much engagement each team had 
with the activity tracker each week. These trends show a peak of engagement and PA at 
weeks 2-3 for both teams, with a steady decrease over weeks 3-10. The AT+TM group 
measures higher levels of engagement than the AT group over weeks 2-3. Since the AT + 
TM group received text message reminders twice per week to wear and sync their bands, 
this may account for this difference. The overall decrease in PA corresponds with a 
decrease in engagement. As students decreased the frequency with which they logged 
into the website and synced their bands, the PA levels also decreased. Overall increase in 
engagement over the first few may be attributed to reactivity or a novelty effect, whereas 
the decrease over weeks 4-10 is likely due to subject attrition and the novelty of the 
intervention wearing off. This is consistent with other studies involving children and 
technology interventions to improve PA (Basterfield et al., 2011, Clemes & Biddle, 2013; 
Manley et al., 2014; DöSsegger et al., 2014; Foley et al., 2011; Hay, 2013).  Additionally, 
the researcher was contacted by six students who had misplaced their bands, and others 
may have also lost the band but not reported it to the researcher. Technical problems with 
the batteries dying and problems syncing the band were also reported by subjects at post-
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intervention data collection as reasons why they stopped participating (although the 
researcher encouraged students to report technical problems during weekly visits).   
 
 
Figure 4.1. Activity Tracker Points by Team. 
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Figure 4.2. Activity Tracker Synchronizations and Logins by Team. 
Strengths and Challenges. The quasi-experimental format and stratified random 
sampling of subjects into groups likely contributed to internal and external validity of the 
study.  The diversity of subjects in the study is also a strength, as it was representative of 
the target population. Researcher presence at the school 3-4 days per week also served as 
an asset, as student absences, discipline problems, or study needs during homeroom data 
collection periods were easily circumvented and students were rescheduled. Once the 
intervention began, the researcher visited the school 1-2 times per week for help with 
technical difficulties with the bands and offering small incentives (colored tracker bands, 
erasers, colored pens) for students who wore their bands. This may also have helped with 
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intervention. Many students maintained a high enthusiasm about the trackers throughout 
the intervention and ran to meet the researcher during homeroom, eager to discuss the PA 
and points they had achieved that day. Nine teachers offered to have sync stations in their 
classrooms for the trackers, and these teachers along with support from the school 
principals and school nurse were a great help to the researcher. One teacher volunteered 
to be a “teacher champion” for the study and assisted the researcher in getting other 
teachers to encourage students to participate during recruitment. Overall, having the 
study take place in a school setting allowed for easy access to the target population and to 
the study subjects during the intervention. Time constraints were a challenge for this 
study. When grant funding for the activity trackers became available in January 2016 and 
the order was placed, the researcher was notified that the equipment was backordered 
until March. This prohibited the intervention from taking place in the spring semester as 
planned. As soon as the fall semester began at the middle school, recruitment began in 
earnest. It took six weeks of vigilant classroom visits and distribution of 450 flyers to get 
102 consent forms returned, which still did not meet the desired sample size of 120. The 
researcher proceeded with 102 participants, and this small sample size may have 
contributed to the non-significant results. A strategy to control this threat would be to 
repeat the study at another middle school to increase sample size and statistical power.  
Reducing the intervention from 12 weeks to 10 weeks may also have contributed to non-
significant results.  
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The school setting also posed some challenges, including the aforementioned lack 
of space for physical activity, assigned spaces being reallocated without the researcher’s 
knowledge, and poor internet connectivity which prevented students from syncing their 
activity trackers. The researcher quickly realized that students would need to complete 
the PA in groups due to time constraints, and this may have led to refusals to complete 
the assessments because of peers being present. The researcher noted that once one 
student refused to complete the fitness tests, others would soon follow within the same 
group. Lastly, technical issues (non-working trackers, dead batteries, trouble syncing) 
along with students losing the trackers also posed significant challenges. Although the 
researcher visited the school weekly to address such issues, students still came to post-
intervention data collection with trackers that had not been working for weeks. Once 
trackers were reported as lost/stolen, students informed the researcher of other subjects 
selling their trackers to others for cash, although these claims were never substantiated.  
Additional threats to validity of the study is history, as influences from the weather, home 
life, school schedule, and other historical factors may vary between subjects.   
Conclusion 
 More inquiry is needed to discover positive influences on physical activity in 
children.  The current literature supports use of technology to improve PA and health in 
adults, but few studies exist for the pediatric population. This research study assists in 
addressing this gap in current science by examining if use of an activity tracker with a 
companion social website and text messaging has an effect on physical fitness, body 
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composition, and physical activity self-efficacy in middle school students.  This study 
adds to the evidence toward use of technology to improve health, and provide a path for 
future nursing interventions to improve the health of this age group.   
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Chapter 5 
Summary and Conclusion 
Summary 
One third of U.S. children are obese, and strategies for reducing associated health 
risks are a current imperative for researchers. Middle school aged children are at a 
particularly vulnerable turning point as obesity indicators increase and physical activity 
decreases during this age group. Social cognitive theory suggests that human behavior 
change requires changing social systems, which detrimentally affect health in addition to 
changing individual habits and modifying personal factors. Our modern world’s 
dependence on technology may be incorporated into efforts to prevent obesity in 
children. The body of research in this dissertation are the first steps in a lifelong 
commitment to obesity prevention efforts in middle school children. Chapter Two 
examined the concept of peer pressure and how it may influence health behaviors among 
youth. The middle school survey in Chapter Three provided insight into PA influences 
and preferences among middle school students. Finally, the activity tracker and text 
messaging intervention in Chapter Four was examined to determine its effect on middle 
school students’ physical activity self-efficacy, physical activity, physical fitness, and 
body composition. While the hypotheses and research question were not supported, this 
study created further research pathways into ways to increase PA among the vulnerable 
11 to 14 year old age group.   
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Next Steps 
 Continuing research will examine other promising methods of obesity prevention, 
including a nutritional education program, mentorship of middle school children with 
nursing students, and a possible after-school PA and education program for children at 
risk for obesity. The researcher would like to obtain funding for a study on the positive 
effects of such a three-component approach as it relates to PA levels, body composition, 
and PA self-efficacy over a 2-year period. Funding sources such as the National Institutes 
of Health, the Robert Wood Johnson Foundation, and Salud America! are actively 
seeking sustainable and cost-effective methods to prevent obesity in children and adults. 
The researcher will call on these and other sources of funding, and is also interested in 
expanding the project to the Rio Grande Valley of Texas where childhood obesity levels 
are the highest in the state.  
Conclusion 
Very little research exists on the health behaviors of middle school children. The 
challenges and lessons learned during the process of this dissertation have helped the 
researcher to partly understand why this is so. The preteen and teen years are a 
tumultuous time in a person’s life, and this chaos may contribute to the recruitment and 
participation challenges when conducting studies on these children. However, the 
researcher has a true desire to continue examining ways to improve the health and lives 
of middle school children. Ultimately, this continuing investigation reflects the 
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researcher’s strong belief in uncovering realistic and helpful information that can be used 
in the fight against childhood obesity.   
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Appendix A 
Brazos Valley S.P.E.E.D. Survey 
 
Dear Middle School Parents and Students: 
 
I am a Clinical Assistant Professor at Texas A&M Health Science Center College of 
Nursing, and I am studying middle school children and the ways they exercise and stay 
healthy.  I have a short survey I would like your student to fill out for me about 
exercise.  It should not take more than five minutes.  All I ask is that you: 
 
1.  Parents:  Read and agree on the next screen for permission for your child to complete 
the survey (you may print out a copy for yourself) 
2.  Students: Please read and agree to the survey and complete all of it. 
 
If you have any questions, please feel free to contact me. 
 
Sincerely, 
 
Alison Pittman 
Clinical Assistant Professor 
Texas A&M Health Science Center College of Nursing 
8447 State Highway 47 
Bryan, TX 77807-3260 
ph: 979-436-0140 
pittman@tamhsc.edu 
 
Office of Academic Affairs 
Parental Consent Form for Participation in Research 
Brazos Valley S.P.E.E.D. 
 
I give my consent for my child to participate in the research titled, "Brazos Valley 
S.P.E.E.D. (Students Promoting Exercise and Excellent Diet)," which is being conducted 
by Alison Pittman (979-436-0140), Assistant Professor, Texas A&M University Health 
Science Center College of Nursing. 
 
I understand that this participation is entirely voluntary; I or my child can stop at any time 
without penalty and have the results of the study, to the extent that it can be identified as 
my child's, returned to me, removed from the research records, or destroyed. 
 
1. The reason for the research is to find out which types of physical activity appeal to 
middle school students. 
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2. Age, grade level, sex, ethnicity, and socioeconomic status indicators may be collected 
as part of the research. 
3. The benefits that my child may expect from the research are: increased awareness of 
own physical activity level, and self-analysis of types of physical activity that appeal to 
the subject. 
4. The procedures are as follows: The project will take place over a period of four 
months. During that time, the researchers will be collecting data using a survey. My child 
will only fill out the survey once, and it should take less than five minutes. 
5. No discomforts or stresses are foreseen. 
6. No risks are foreseen. My child's participation is voluntary. If I or my child do not 
consent to participation, this choice will not affect the grade of my child. 
7. The results of this participation will be anonymous and confidential and will not be 
released in any individually identifiable form without the prior consent of myself and my 
child, unless otherwise required by law. 
8. The researchers will answer any further questions about the research, now or during 
the course of the project, and can be reached by phone at 979-436-0140 or by email at 
pittman@tamhsc.edu. 
  
Research at Texas A&M University that involves human participants is overseen by the 
Institutional Review Board. Questions or problems regarding your rights as a participant 
should be addressed to: 
 
Texas A&M University 
Division of Research 
Office of Biosafety 
Office of Research Compliance 
750 Agronomy Road, Suite 2701 
TAMU 1186 
College Station, Texas 77843-1186 
979.458.1467 979.862.3176 fax 
 
To give consent for your child to complete the survey, select "I Agree" below.  If you do 
not give consent, select "I Disagree" below.  
 
o I agree 
o I disagree 
Please have your middle school student complete the remainder of the survey, 
starting with this question below. The answers are the child's, not the parent's. 
 
Hello. You are being asked to join a research study. A research study is a science 
project that is trying to answer a question. This research project is trying to see what 
kinds of exercise you like best. To do this, we will need to ask you some questions 
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about you and what kind of activities you like to do. The questions should not take 
more than five minutes. 
 
When we are finished, we will write a report about what we learned. The report will 
not include your name or that you were in the study. Your answers to the questions 
are private and will not be shared with your classmates, teachers, and parents. 
 
You do not have to be in this research study and you can stop at any time. If you 
choose to stop, you will not lose anything. If you have any questions, you can talk to 
your parents, your regular doctor, the study doctor, or the person talking to you about 
this form. 
 
Do you have any questions? Please reach me here: 
 
Alison Pittman, RN, MSN, CPN 
Assistant Professor 
Texas A&M Health Science Center College of Nursing 
8447 State Highway 47 
Bryan, Texas 77807 
Office phone 979-436-0140 
Email: pittman@tamhsc.edu 
 
Thank you. 
 
To report a concern regarding this or any human subjects research please contact: 
 
Texas A&M University Human Subjects Protection Program 
979.458.4067 
irb@tamu.edu 
Submit a report to Texas A&M EthicsPoint (not for events presenting immediate 
threat to life or property) at: 
https://secure.ethicspoint.com/domain/media/en/gui/20488/index.html 
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o I agree to take the survey. 
o I do not agree to take the survey. 
How old are you? 
o 11 
o 12 
o 13 
o 14 
What grade are you in? 
o 6th 
o 7th 
o 8th 
I am: 
o male 
o female 
What is your race/ethnicity? (You may select more than one) 
o African-American/Black 
o Asian 
o Hispanic 
o White 
o Other 
Are you or your family eligible for the school's Free/Reduced Price School Meals at your 
school? 
o yes 
o no 
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How important are the following influences on whether or not you exercise? 
 
Not at all 
important 
A little 
important 
Sort of 
important 
Pretty 
Important 
Very 
Important 
My parents           
My friends and 
classmates 
          
My coach/P.E. 
teacher 
          
My school teachers           
What I see on TV, 
the Internet, or in 
movies 
          
Whether or not I 
want to mess up my 
hair/clothes/makeup 
          
Whether or not 
other people are 
looking at me 
          
Which kind of 
sport/activity is 
planned for the day 
          
Whether or not I 
have to change 
clothes/"suit out" 
          
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Q11 Please answer the following questions. 
 
No, not at 
all 
No, not 
very much 
Maybe, 
somewhat 
Yes, Pretty 
much 
Yes, Very 
much 
I feel 
confident in 
my abilities 
to participate 
in exercise 
and P.E. 
          
I have 
enough 
energy to 
participate in 
exercise and 
P.E. 
          
 
On an average day, how many minutes do you spend: 
______ in moderate physical activity (brisk walking, riding a bike, household chores) 
______ in vigorous physical activity (running or fast walking, football, volleyball, 
basketball, aerobic dancing) 
 
On an average day, how many minutes do you spend: 
______ Watching TV 
______ On the computer 
______ Playing seated video games 
 
How often do you choose not to participate in school exercise/P.E.? 
o Never 
o Once a year 
o 2-3 times a year 
o 2-3 times a month 
o Once a week or more 
 
Please write in the main reason you choose not to participate in school exercise/P.E.: ___ 
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Do you currently have a medical note from a doctor that excuses you from exercise/P.E.? 
o Yes 
o No 
 
Please select from this list the activities that interest you the MOST. 
o Active video games (Wii or X-Box Kinect) 
o Dancing (Hip Hop, Club) 
o Fitness dancing (Zumba, Aerobic Dance) 
o Golf 
o Martial Arts (karate, tae kwon do) 
o Physical Conditioning (Jump rope, jumping jacks) 
o Riding a bike 
o Rock Wall climbing 
o Running and/or track 
o Swimming 
o Team Baseball 
o Team Basketball 
o Team Football 
o Team Soccer 
o Team Softball 
o Tennis 
o Volleyball 
o Walking 
o Weight Lifting 
o Yoga or Tai Chi 
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Q19 Please select from this list the activities that interest you the LEAST. 
o Active video games (Wii or X-Box Kinect) 
o Dancing (Hip Hop, Club) 
o Fitness Dancing (Zumba, Aerobic Dance) 
o Golf 
o Martial Arts (karate, tae kwon do) 
o Physical Conditioning (Jump rope, jumping jacks) 
o Riding a bike 
o Rock Wall climbing 
o Running and/or track 
o Swimming 
o Team Baseball 
o Team Basketball 
o Team Football 
o Team Soccer 
o Team Softball 
o Tennis 
o Volleyball 
o Walking 
o Weight Lifting 
o Yoga or Tai Chi 
 
Thank you for completing this survey. 
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Appendix B  
An Adaptation of Social Cognitive Theory As Applied to Increasing Physical Activity in 
Children 
Adapted from:  Bandura, A. (1998). Health promotion from the perspective of social 
cognitive theory. Psychology and health, 13(4), 623-649. 
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Appendix C 
Informed Consent Document for Parents 
THE UNIVERSITY OF TEXAS AT TYLER 
Informed Consent to Participate in Research 
Institutional Review Board #  
Approval Date:  
Project Title:  Effect of Activity Trackers and Text Messaging on Exercise, Fitness, and 
Physical Activity Self-Efficacy of  Middle School Students  
 
Principal Investigator: Alison Pittman 
 
Participant’s Name:  ________________________ 
 
To the Participant:   
 
You are being asked to take part in this study at The University of Texas at Tyler (UT 
Tyler). This permission form explains: 
 Why this research study is being done.  
 What you will be doing if you take part in the study.  
 Any risks and benefits you can expect if you take part in this study. 
After talking with the person who asks you to take part in the study, you should be able 
to: 
 Understand what the study is about 
 Choose to take part in this study because you understand what will happen 
Description of Project 
The purpose of this study is to see if wearing an activity tracker will motivate middle 
school students to exercise more and improve their health. 
 
Research Procedures   
If you agree to be in this study, we will ask you to do the following things: 
 You will be asked to attend a meeting explaining how to use the device. 
 Your child will have body measurements taken, complete a fitness test, and take a 
short survey. 
 Your child may be asked to wear an activity tracker wristband for six weeks. 
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 Your child may be asked to receive text messages on his or her cell phone. 
 You may be asked to meet again if more information is needed. 
Side Effects/Risks   
Your child may experience mild distress when talking about his or her feelings about 
exercise.  However, your child’s privacy will be maintained.  He/she may feel slight 
exertion when completing the fitness test.  However, this is the same fitness test 
performed in the school’s P.E. class.   
 
Potential Benefits  
Nurses can find out if activity trackers help kids to move more and live healthier lives. 
 
Understanding of Participants 
 I have been given a chance to ask any questions about this research study. The 
researcher has answered my questions.  
 If I sign this consent form I know it means that: 
 I am taking part in this study because I want to. I chose to take part in this study 
after having been told about the study and how it will affect me. 
 I know that I am free to not be in this study.  If I choose to not take part in the 
study, then nothing will happen to me as a result of my choice. 
 I know that I have been told that if I choose to be in the study, then I can stop at 
any time. I know that if I do stop being a part of the study, then nothing will 
happen to me. 
 I will be told about any new information that may affect my wanting to continue 
to be part of this study. 
 The study may be changed or stopped at any time by the researcher or by The 
University of Texas at Tyler. 
 The researcher will get my written permission for any changes that may affect me. 
 I have been promised that that my name will not be in any reports about this study 
unless I give my permission.  
 I also understand that any information collected during this study may be shared 
as long as no identifying information such as my name, address, or other contact 
information is provided). This information can include health information. 
Information may be shared with: 
o Organization giving money to be able to conduct this study 
o Other researchers interested in putting together your information with 
information from other studies 
o Information shared through presentations or publications 
 I understand The UT Tyler Institutional Review Board (the group that makes sure 
that research is done correctly and that procedures are in place to protect the 
safety of research participants) may look at the research documents. These 
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documents may have information that identifies me on them. This is a part of their 
monitoring procedure. I also understand that my personal information will not be 
shared with anyone.  
 I have been told about any possible risks that can happen with my taking part in 
this research project.   
 I also understand that I will not be given money for any patents or discoveries that 
may result from my taking part in this research. 
 If I have any questions concerning my participation in this project, I will contact 
the principal researcher:  Alison Pittman at 979-436-0140 or email 
(pittman@tamhsc.edu). 
 If I have any questions concerning my rights as a research subject, I will contact 
Dr. Gloria Duke, Chair of the IRB, at (903) 566-7023, gduke@uttyler.edu, or the 
University’s Office of Sponsored Research:  
The University of Texas at Tyler 
c/o Office of Sponsored Research 
3900 University Blvd 
Tyler, TX  75799 
 
I understand that I may contact Dr. Duke with questions about research-related injuries. 
 
CONSENT/PERMISSION FOR PARTICIPATION IN THIS RESEARCH STUDY 
 
I have read and understood what has been explained to me. I give my permission to take 
part in this study as it is explained to me. I give the study researcher permission to 
register me in this study. I have received a signed copy of this consent form. 
 
_____________________________   _ ___  _ __________     _________ 
Signature of Participant     Date 
____________________________   _______ __________      ______________ 
Signature of Person Responsible (e.g., legal guardian) Relationship to Participant 
 
_____________________________________  
Witness to Signature  
 
I have discussed this project with the participant, using language that is understandable 
and appropriate. I believe that I have fully informed this participant of the nature of this 
study and its possible benefits and risks. I believe the participant understood this 
explanation. 
 
 
  _________________________________ _______________ 
  Researcher/Principal Investigator                                    Date 
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Appendix D 
Minor Assent Form 
Tyler Institutional Review Board 
Minor Assent Form 
IRB# Sp2016-45   Approved:01/28/2016   
 
Project Title: Wearable Technology Effect on Physical Activity, Body Composition, 
Physical Fitness, and Self-Efficacy of Middle School Students 
Hello.  You are being asked to join a research study.  A research study is a science project that is 
trying to answer a question.  This research project is trying to see if wearing an exercise tracker 
helps you to move more. To do this, we will need to: 
 Take some measurements (height and weight) 
 Have you complete a fitness test just like the one given in P.E. at the beginning 
and end of the project 
 Ask you some questions about your feelings about exercise at the beginning and 
end of the project 
 Ask you to wear a wristband that tracks exercise for 10 weeks 
 You may be motivated to increase your physical activity during this project. 
When we are finished, we will write a report about what we learned.  The report will not include 
your name or that you were in the study.  Your answers to the questions are private and will not be 
shared with your classmates, teachers, or parents.   
You do not have to be in this research study and if you decide to not take part in it, it is no problem. 
If you choose to take part but decide you want to stop, you can call me (Alison Pittman, 979-436-
0140) and let me know. You can stop at any time with no problem at all.  If you have any questions, 
you can talk to your parents, your regular doctor, the study doctor, or the person talking to you 
about this form. 
Do you have any questions? Please reach me here: 
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Alison Pittman, RN, MSN, CPN 
Assistant Professor 
Texas A&M Health Science Center College of Nursing 
8447 State Highway 47 
Bryan, Texas 77807 
Office phone 979-436-0140 
Email: pittman@tamhsc.edu 
 
If you believe you are in good health, and agree to be in the study, please sign below: 
 
____________________________                        
Student’s Signature     Print your Name  
 Date 
 
____________________________      
Researcher’s Signature    Date 
 
If signed assent is not given, please state why:       
            
  
Thank you. 
To report a concern regarding this or any human subjects research please contact:   
 
Dr. Gloria Duke, Chair of the IRB, at (903) 566-7023, gduke@uttyler.edu, or the University’s 
Office of Sponsored Research:  
 
The University of Texas at Tyler 
c/o Office of Sponsored Research 
3900 University Blvd 
Tyler, TX  75799 
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Appendix E 
Physical Activity Self-Efficacy Scale Instrument (8-item version) from Wu, T., Robbins, 
L. B., & Hsieh, H. (2011) 
I’m sure that I can still do my exercise even if: 
1. I feel self-
conscious or 
concerned 
about my looks when 
I exercise. 
Not at all true (1) Not very true (2) Sort of true (3) Very true (4) 
2. I am not motivated 
or 
Feeling too lazy to 
exercise at the time. 
Not at all true (1) Not very true (2) Sort of true (3) Very true (4) 
3. I am too busy. Not at all true (1) Not very true (2) Sort of true (3) Very true (4) 
4. I have to exercise 
alone. 
Not at all true (1) Not very true (2) Sort of true (3) Very true (4) 
5. I am afraid to fail. Not at all true (1) Not very true (2) Sort of true (3) Very true (4) 
6. The weather is 
bad. 
Not at all true (1) Not very true (2) Sort of true (3) Very true (4) 
7. I have minor aches 
and pains from 
activity. 
Not at all true (1) Not very true (2) Sort of true (3) Very true (4) 
8. I am tired. Not at all true (1) Not very true (2) Sort of true (3) Very true (4) 
9. I have a bad day at 
school. 
Not at all true (1) Not very true (2) Sort of true (3) Very true (4) 
10. It is very hard 
work. 
Not at all true (1) Not very true (2) Sort of true (3) Very true (4) 
11. I am sure that I 
can still exercise, be 
active, or do sports, 
even if I face certain 
barriers or problems. 
Not at all true (1) Not very true (2) Sort of true (3) Very true (4) 
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Appendix F 
Fitnessgram Components and Standards for Healthy Fitness (obtained from 
http://www.pyfp.org/doc/teacher-guide.pdf) 
FITNESSGRAM Testing Components  
PACER TEST  
Measures cardiovascular endurance. 
Objective: Run as long as possible back and forth across a 20-meter space at a specified 
pace that gets faster each minute.  
 
CURL-UP  
Measures muscular strength and endurance. 
Objective: Complete as many curl-ups as possible up to a maximum of 75 at a specified 
pace.  
 
PUSH-UP  
Measures muscular strength and endurance. 
Objective: Complete as many push-ups as possible at a rhythmic pace.  
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Appendix G. Institutional Review Board Approval 
THE UNIVERSITY OF TEXAS AT TYLER 
INSTITUTIONAL REVIEW BOARD 
EXPEDITED and EXEMPT RESEARCH APPLICATION 
 
IRB:  Sp2016-45 
 
Approved by:  G Duke 
 
Date:  January 28, 2016   
 
 
 
Attach (electronically) to gduke@uttyler.edu with this application, the following: 
 Written consent form using the UT Tyler Consent Template unless a waiver 
of written informed consent is requested 
 Signature page of Thesis or Dissertation Committee members showing 
proposal approval for graduate students 
 Brief research proposal that outlines background and significance, research 
design, research questions/hypotheses, data collection instruments and 
related information, data collection procedures, data analysis procedures. 
Most of this can be copied and pasted to relevant parts of the 
application but please keep Background & Significance brief for the 
application. 
 Human Subject Education Certification for PI, co-investigators, and research 
assistants participating in recruitment, data collection, data analysis, or, if 
they have any exposure to identifiable data  (if training has not been 
completed at UT Tyler within a 3 year period of time) 
 Tool/instrument/survey; if copyright or other issues prohibit electronic form, 
submit one hard copy 
 
 
COMPLETE ALL ITEMS TO AVOID DELAY IN IRB APPROVAL 
DATE:  01/12/2016 
Principal Investigator  
 
Pittman, Alison F.          
(Last)       (First)                                            (MI) 
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PI Title and Credentials ☐Assistant Professor           ☐Associate Professor             
☐Professor                           ☒ Student             
☐Other  
 
Faculty Sponsor Name and 
Email if PI is Student 
 
 
 
  Dr. Jenifer Chilton, Advisor 
PI Phone 
 
PI Email 
 
  979.204.2232 cell  
 
  Apittman3@patriots.uttyler.edu  
Co-Investigator(s) Margaret Bosenbark 
Co-Investigator(s) Email and 
Telephone 
 Bosenbark@tamhsc.edu   
979.436.0138   
 
Secondary Contact Person in 
Absence of PI  
Dr. Jenifer Chilton 
   
 
Secondary Contact Person’s 
Telephone and Email 
Phone: 903.565.5874   Email:   jchilton@uttyler.edu  
 
Title of Proposed Research  
 
  Effect of Activity Trackers and Text Messaging on Exercise, 
Fitness, and Physical Activity Self -Efficacy of Middle School 
Students 
 
Source of Funding 
☐NIH         ☒Local      ☐ Industry    ☐ Other Federal (Specify)  
 
☐Other (Specify)   Click here to enter text.    
   
1. Designate the category that qualifies this proposal for what you believe 
will be either exempt or expedited review (see UT Tyler Exempt  (page 8) 
and Expedited Categories (page 9) at the end of this application) and justify 
this designation by responding to the statements below each category 
  
Category #  4,7   
 
Information Required for Justification (See specific information under each 
category) 
   moderate exercise, muscular strength testing, body composition 
assessment, and flexibility testing where appropriate given the age, weight, 
and health of the individual;  Research on individual or group 
characteristics or behavior (including, but not lim ited to, research on 
perception, cognition, motivation, identity, language, communication, 
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cultural beliefs or practices, and social behavior) or research employing 
survey, interview, oral history, focus group, program evaluation, human 
factors evaluation, or quality assurance methodologies.  
 
 
 
2. For proposals involving Personal Health Information (PHI) data: If this is a 
retrospective chart review (Category 5) (health records research), or, data 
involves review of PHI, refer to the IRB's HIPAA policies and procedures in 
the IRB Handbook  and complete any appropriate forms. All can be located 
on the UT Tyler IRB site:  http://www.uttyler.edu/research/compliance/irb/ 
 
2a. Does this protocol include the use of PHI?  ☐ Yes    ☒ No 
 
NOTE: If the protocol includes the use of PHI, refer to the IRB Handbook on 
HIPAA policies and relevant forms that must be completed before IRB 
approval can be obtained. 
 
 
 
 
3.   Purpose Of Study:   This study will examine the effect of a text 
messaging intervention and use of activity trackers with a companion 
social website on the physical activity (PA) levels, body composition, 
physical fitness, and PA self-efficacy of middle school children.    
 
4.   Research Questions:   Hypotheses and Research Question Ha 1: Use 
of the activity tracker for children with companion social website and an 
educational text messaging program will have a positive effect on physical 
activity self-efficacy. Ha 2: Use of  the activity tracker for children with 
companion social website and an educational text messaging program will 
have a positive effect on physical fitness. Ha 3: Use of the activity tracker 
for children with companion social website and an educational text  
messaging program will have a negative effect on body fat percentage.  RQ 
1: Is an intervention using activity trackers combined with text messaging 
more effective than activity tracker or text messaging interventions alone 
in improving the PA self-efficacy, PA, physical fitness, and body fat 
percentage of middle school students?   
 
5.   Brief Background and Significance of Study (include enough to 
indicate literature gaps and why it is important to do this study):    
 
111 
 
 
   A decrease in physical activity as children age is a contributing 
factor to the U.S. obesity epidemic.  A Cochrane review on 
interventions for treating obesity in children found that combined 
lifestyle and behavioral interventions were more effective than 
standard medical care or self-help, but that many more high quality 
studies are needed (Summerbell et al., 2003). 75% of middle school 
and high school students do not meet the guideline of at least 60 
minutes of activity daily. Middle school children are p articularly 
vulnerable to sedentary activities.   Further interventions are needed 
which embrace the role of technology in the lives of children, while 
encouraging them to get moving. Activity trackers show promise as a 
means to motivate children and adults to increase physical activity 
(PA).Very few studies exist which examine the effect of activity 
trackers on youth PA.    
 
  
  
6.   Target Population To Be Studied:    
a. Ages:  11-14 years old        
b. Gender:  male and female     
 Explain below if either gender is to be purposely excluded. 
 n/a 
c. Are all racial and ethnic groups included in general 
recruitment? ☒ Yes   ☐ No 
 Explain below if a racial or ethnic group is to be purposely 
excluded. 
    n/a 
 d.  Number of Anticipated Subjects:    180  
 e. Inclusion Criteria for Sample Eligibility:  The eligibility 
criteria include age 11-13 years, able to read English, and access to a 
cell phone with unlimited texting capability.  Participants and 
parents/legal guardians self report the participant i s in good health 
and able to increase current physical activity  
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Note:  Any study involving prisoners requires a full board review, and may not 
be approved under expedited review. 
 
7. Explain the locations or settings for sample recruitment and data 
collection:  
 
a. In what settings (e.g., specific classroom, organizational 
meetings, church, clinics, etc.) will you do sample 
recruitment?  
 
 The two middle schools (College Station Middle School 
and Consolidated Middle School) in College Station ISD in College 
Station, Texas. 
 
 
b. In what settings will you collect your data? 
     .  The research setting will be a private examination 
room at the school nurse’s office where confidentiality can be maintained.  
If the nurse’s office is unavailable, the researchers will use a classroom or 
other private area where only the student being measured will be present.     
 
 
8. Prior to sample recruitment and data collection, who will you first 
obtain permission to do the recruitment and data collections:  
      Permission will be needed from both school principals and 
the College Station ISD Research Review Board (pending).   
 
 
 
 
9. Who will be recruiting the sample (humans, records, etc.)? 
 
 
 The Primary Investigator (Pittman) and co-investigator 
(Bosenbark) 
 
10. How will recruitment be done?  
 
  A recruitment flyer will be sent home to parents of students at 
the two middle schools in College Station ISD in College Station, 
113 
 
 
Texas.  Informational sessions will take place at Parent -Teacher 
Organization (PTO) meetings. The primary investigator and the 
graduate research assistant will also visit homeroom classes and give 
short, 5-minute presentations on the study.   
 
 
a. Copy and paste text, verbal scripts, graphics, pictures, etc. 
below from any flyers, ads, letters etc. that are used for 
recruitment of participants. NOTE: This is never an “N/A” 
option.  You may also add these as separate attachments and 
indicate so in space below.  
           
  Please see attached files titled: UTT Parent Consent Form 
Pittman Study; UTT Minor Assent Form Pittman Study  
 
11.  Informed Consent 
 
.    Prospective research ordinarily requires written informed consent. 
Inclusion of children (under 18 years) requires permission of at least 
one parent AND the assent of the child (refer to UT Tyler's Policy on 
Informed Consent of Children).  
 
  If written consent is to be used, terminology must be about the 8th grade 
level, or as appropriate for the accurate understanding of the 
participant or guardian.   
 
  If there are questions about the literacy or cognitive level of potential 
participants, there must be evidence that the participant is able to 
verbalize basic information about the research, their role, time 
commitment, risks, and the voluntary nature of participating and/or 
ceasing participation with no adverse consequences. 
 
  Please use the templates posted under the IRB forms as a guide, and 
attach as a separate document with the application submission. 
 
  Do not copy and paste from this document into consent form. Use 
simple and easy to understand terminology  
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12.  This section ONLY for those requesting a waiver or alteration of 
SIGNED and written informed consent: 
 
  Justify the waiver or alteration in accordance with the following four criteria 
established under 45CFR46.116(d)(1-4).   
 
All four criteria must be met in order to have signed written informed 
consents. In other words, you must answer “yes” to all four of 
the criteria below in order to NOT have written and signed 
informed consents.  
 
If you are requesting a waiver of written and signed informed 
consent, Indicate “yes” if the statement is true about your 
proposed research: 
 
1. The research involves no more than minimal risk to the subjects  ☐ 
Yes   ☐ No 
 
2. The waiver or alteration will not adversely affect the rights and welfare 
of the subjects  
☐ Yes  ☐ No 
 
3. The research could not practicably be carried out without the waiver or 
alteration,   
☐ Yes   ☐ No   AND  
 
4.  Whenever appropriate, the subjects will be provided with additional 
pertinent information after participation  ☐ Yes   ☐ No. 
 
 
13.  When prospective informed consent is waived, explain how you will 
obtain permission to use participant’s data.  If no permission is 
planned, please explain your rationale. 
 
 Click here to enter text.  
 
 
14. Detailed Data Collection Procedures ATTENTION: Be very specific 
for this item. 
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Specify who, what, when, where, how, duration type of information for 
your procedures.  
Write this section as if you were giving instructions to another person not 
familiar with your study.  
 
   Following signed parental consent and student assent forms and 
verbally verifying informed consent, three groups of middle school children 
will participate in this quasi-experimental, pretest/ posttest design study. 
Group 1 (AT) will wear the activity tracker for twelve weeks. Group 2 (TM) 
will receive an educational text messaging intervention on increasing 
physical activity. Group 3 (AT+TM) will wear  the activity tracker and 
receive the text messaging intervention. After the first 12 weeks, the AT 
group will received text messages and the TM group will receive the activity 
tracker for an additional 12 weeks. Data for the second twelve -week 
intervention will not be included in the study, but will ensure that all 
participating child subjects receive the same treatment. The AT and AT+TM 
groups will be provided with an activity tracker. Subjects will be instructed 
to wear their activity tracker at all times (unless swimming). As the subject 
moves throughout the day, the tracker records movement. Each movement 
counts as a “point”, which is stored on the tracker and recorded when the 
student “syncs” the tracker daily via computer or mobile device.  Each 
intervention group assigned to activity trackers will also have a team page 
set up on the tracker website, which will include a “leaderboard” and allow 
students to start “head-to-head challenges” with others while seeing charted 
results of their PA progress.  Additionally, students can create their own 
customized avatar on the site, and send each other “squawks” and “high 
fives” for encouragement.  The website will also provide the primary 
investigator with an administrative reporting tool that provides quantifi able 
metrics on PA levels and participation for each player.  For the text 
messaging component, groups TM and AT+TM will sign up for text 
messaging with a group SMS texting program. These text messages will occur 
twice per week, and include short messages of encouragement to get physical 
activity daily according to recommended guidelines (one per week) and, for 
AT+TM, reminders to wear their tracker in the morning before school begins 
(one per week).  Sample text messages: “Remember to wear your Sqord band 
and try to get 60 minutes of activity in today. Great work!”  “Here are some 
ways to get your 60 minutes of activity: fast walking, running, bike riding, 
even doing chores. So let’s get moving!” “More ways to get an hour of 
activity: dancing, ball games, jumping rope.  Don’t forget to sync your Sqord 
band at school. Great job!”  Physical activity level will be measured via an 
activity tracker.  The activity tracker is a commercially available wristband 
designed for children that scores the intensity and duration of PA and stores 
it as “points”.  The points correspond to “counts per minute” (cpm), the 
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standard of measurement for accelerometry output that corresponds to how 
many times the subject moved over a period of time.  Basterfield, et al. 
(2011) showed accelerometers used with children aged 6-8 over a three day 
measurement period had reliability coefficients of .68 for volume of activity, 
.71 for moderate-to-vigorous PA, and .73 for sedentary behavior.  Additional 
studies show reliability coefficients of  .80 in children in grades 1-6 when 4-5 
days of monitoring were measured, and .80 in children in grades 7 -12 when 
8-9 days were monitored (Trost, Pate, Freedson, Sallis, & Taylor, 2000).    
Overall, accelerometers are reproducible, valid, and economically feasible in 
measuring PA in youth.   Body fat percentage will be used as a measure of 
body composition during the study.  Body fat will be measured using a 
bioelectrical impedance scale which has shown validity and reliability in 
children and adults (Barreira, Staiano, & Katzmarzyk, 2013; Kabiri, 
Hernandez, & Mitchell, 2015).    Physical activity self-efficacy will be 
measured using the 11-item Physical Activity Self-Efficacy Scale (PASES).  
PASES has 11 Likert scale items, and scores are determined by compu ting a 
mean score for all items. There are no reverse items. This instrument 
demonstrates satisfactory construct validity and reliability with adequate 
internal consistency with Cronbach’s alpha coefficient of .86 when used on a 
diverse group of adolescents aged 12-14 (Wu, Robbins, & Hsieh, 2011).  The 
instrument is included in Appendix D.  Permission to use the instrument has 
been granted from the authors.  The U.S. Presidential FITNESSGRAM, a 
free-to-use standardized physical fitness test used across the country 
including the state of Texas as part of Senate Bill 530, will be used to 
measure physical fitness.  The test battery includes measurements of aerobic 
fitness, body composition, and muscular strength, endurance, and flexibility. 
Baseline body fat percentage, FITNESSGRAM, and PASES measurements will 
be collected from all subjects by the primary investigator and a graduate 
research assistant in the nurse’s office.  The research setting will be a 
private examination room at the school nurse’s office where confidentiality 
can be maintained.  If the nurse’s office is unavailable, the researchers will 
use a classroom or other private area where only the student being measured 
will be present. Prior to each group’s intervention phase, the students and 
their parents will be given written instructions on how to use the activity 
tracker and how to synchronize it daily to the class computer.  The 
investigators will also hold 2-3 voluntary short sessions explaining the 
methods and how to use the tracker during the  students’ homeroom and after 
school.  After a twelve-week period, body fat percentage, FITNESSGRAM, 
and PASES will be repeated for all groups, and cpm measurements will be 
obtained from the AT and AT+TM groups’ trackers.  Data will be collected 
and stored on an encrypted and password-protected laptop computer. 
Following the twelve-week study, Group TM will be offered the opportunity 
to wear the activity trackers like the other groups.  The use of the tracker in 
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TM group will allow all students participating in the study to have an 
opportunity to participate in the intervention.     
 
 
15. Data Analysis Procedures: 
 
    All hypotheses will be studied independently using a multivariate 
analysis of variance (MANOVA).  Within group differences will be measured 
at each stage using a repeated measures analysis of variance.      If 
missing data occurs, follow-up will be completed with subjects who have 
failed to record data.  The primary investigator and a graduate research 
assistant will visit the participating classrooms weekly during the study to 
encourage continuation of wearing and synchronizing the activity tracker 
with the website.  If missing data continues, a last observation carried 
forward (LOCF) strategy will be used for participants who participated at 
least 10 weeks. If the subject has missing data or does not fully complete the 
study, the last daily record of the s tudent’s tracker cpm value will be noted 
and weekly analysis of group PA levels will allow the subject’s data to be 
included during the weeks when the subject was still participating.   If 
analysis is completed and results are not significant, the post hoc analysis 
will determine the likelihood that a Type II error has been committed.  
Completing a power analysis of the results will help draw conclusions about 
the lack of significant treatment effect, and the study may be repeated at 
another school using the same population to increase the power of the test.   
 
 
16.    Risks and benefits of this research to the subjects and/or society 
 
 Risks:   Possible risks of participation include overexertion or sports-related injuries.  Parents 
and teachers/coaches will be encouraged to supervise the children’s activity to avoid these risks.  
Parents will be given signs and symptoms to monitor for.  
 
 
 Benefits:   Benefits of the study include increased motivation to exercise, which in turn can 
result in improved heart and lung function, reduced risk of disease, and decreased risk of depression.  
Awareness of physical activity level is another potential benefit.     
 
 
 
17.  Identifiability of data or specimens:  Will the specimens or data be 
identifiable?   
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 (NOTE: Any time code numbers are used, or signed consent forms are 
used, there is ALWAYS potential identifiability of data). 
 
 ☒ Yes     ☐ No    If yes, complete item 17a  
 
17a. State the type of identification, direct or indirect, on any 
specimens or data when they are made available to your 
study team:   Signed consent and assent forms will 
contain the participant or parent’s name and signature 
(Direct). Baseline body fat percentage, FITNESSGRAM, 
and PASES measurements collected will also contain 
participant name. (Direct).    These will be redacted 
replaced with a random code number.  
Direct Identifiers include subject name, address, social security, etc. 
 
Indirect Identifiers include any number that could be used by the 
investigator or the source providing the data/specimens to identify a 
subject, e.g., pathology tracking number, medical record number, 
sequential or random code number) 
   Random code number.  
 
18. Confidentiality and Protection of Data: Specify how confidentiality will 
be secured and maintained for research data  
 
 For example, locked in file cabinet in office; on password protected 
computer, location(s) of computer; identifers and signed consent forms are 
kept locked in separate entity from data, etc.). 
 
    Paper forms will be secured in a locked file cabinet in the PI’s 
office. .   Electronic data will be collected and stored on an encrypted 
and password-protected laptop computer.  
 
 
19. Access to Data:  Specify faculty and staff (members of the study team) 
permitted to have access to the study data. 
 
              Alison Pittman and Margaret Bosenbark   
 
20. Have all individuals who have access to data been educated about 
human subject ethics and confidentiality measures? (NOTE: This is 
responsibility of PI) 
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 ☒ Yes    ☐  No     
 
21. If data is on a laptop, acknowledge that the laptop will never be in an 
insecure location where theft is possible (e.g., in a locked car) 
               Laptop will be on the PI’s person or in a locked file cabinet at 
all times and never left in a car or public place unattended by the PI.  
 
  
SIGNATURE OF PRINCIPAL INVESTIGATOR: Signature indicates agreement 
by the PI to abide by UT Tyler IRB policies and procedures in the UT Tyler 
Handbook and the Federal Wide Assurance, to the obligations as stated in the 
“Responsibilities of the Principal Investigator” and to use universal precautions 
with potential exposure to specimens.  
         
Alison Pittman      January 14, 
2016    
Principal Investigator Signature     Date 
Please print name or affix electronic signature. 
Electronic submission of this 
form by PI indicates signature 
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Categories for Exempt Research 
 
The following categories for Exempt Research is in compliance with Subpart 
46.101(b) of the Federal Policy for the Protection of Human Subjects, located at: 
http://www.med.umich.edu/irbmed/FederalDocuments/hhs/HHS45CFR46.html#4
6.101 
1.  Research conducted in established or commonly accepted 
educational settings, involving normal educational practices, such 
as (i) research on regular and special education instructional 
strategies, or (ii) research on the effectiveness of or the comparison 
among instructional techniques, curricula, or classroom 
management methods.  
 
2.  Research involving the use of educational tests (cognitive, 
diagnostic, aptitude, achievement), survey procedures, interview 
procedures or observation of public behavior, unless:  (i) 
information obtained is recorded in such a manner that human 
subjects can be identified, directly or through identifiers linked to 
the subjects; and (ii) any disclosure of the human subjects’ 
responses outside the research could reasonably place the 
subjects at risk of criminal or civil liability or be damaging to the 
subjects’ financial standing, employability, or reputation. 
3.  Research involving the use of educational tests (cognitive, 
diagnostic, aptitude, achievement), survey procedures, interview 
procedures, or observation of public behavior that is not exempt 
under paragraph (2) if (i) the human subjects are elected or 
appointed public officials or candidates for public office; or (ii) 
federal statute(s) without exception that the confidentiality of the 
personally identifiable information will be maintained throughout the 
research and thereafter. 
4.  Research involving the collection or study of existing data, 
documents, records, pathological specimens, or diagnostic 
specimens, if these sources are publicly available or if the 
information is recorded by the investigator in such a manner that 
subjects cannot be identified, directly or through identifiers linked to 
the subjects. 
5. Research and demonstration projects which are conducted by or 
subject to the approval of Department or Agency heads, and which 
are designed to study, evaluate, or otherwise examine: (i) public 
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benefit or service programs, (ii) procedures for obtaining benefits or 
services under those programs, (iii) possible changes in or 
alternatives to those programs or procedures, or (iv) possible 
changes in methods or levels of payment for benefits or services 
under those programs.  
 
6.  Taste and food quality evaluation and consumer acceptance 
studies, (i) if wholesome foods without additives are consumed or 
(ii) if a food is consumed that contains a food ingredient at or below 
the level and for a use found to be safe, or agricultural chemical or 
environmental contaminant at or below the level found to be safe, 
by the Food and Drug Administration or approved by the 
Environmental Protection Agency or the Food Safety and 
Inspection Service of the U.S. Department of Agriculture. 
 
 
 
Categories for Expedited Research 
 
The following describes research activities and categories for expedited 
reviews: 
 
(A) Research activities that: (1) present no more than minimal risk to human 
subjects, and (2) involve only procedures listed in one or more of the following 
categories, as authorized by 45 CFR 46.110 and 21 CFR 56.110. The activities 
listed should not be deemed to be of minimal risk simply because they are 
included on this list. Inclusion on this list merely means that the activity is eligible 
for review through the expedited review procedure when the specific 
circumstances of the proposed research involve no more than minimal risk to 
human subjects. 
 
(B) The categories in this list apply regardless of the age of subjects, except as 
noted. 
 
(C) The expedited review procedure may not be used where identification of the 
subjects and/or their responses would reasonably place them at risk of criminal 
or civil liability or be damaging to the subjects in terms of financial standing, 
employability, insurability, reputation, or be stigmatizing, unless reasonable and 
appropriate protections will be implemented so that risks related to invasion of 
privacy and breach of confidentiality are no greater than minimal.  
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(D) The expedited review procedure may not be used for classified research 
involving human subjects. 
 
(E) The standard requirements for informed consent (or its waiver, alteration, or 
exception) apply regardless of the type of review--expedited or convened--
utilized by the IRB. 
 
(F) Categories one (1) through seven (7) pertain to both initial and continuing IRB 
review. 
 
The following categories for Expedited Research is in compliance with 
45 CFR 46.110 and 21 CFR 56.110 of the Federal Policy for the Protection of 
Human Subjects, located at: 
http://www.hhs.gov/ohrp/humansubjects/guidance/expedited98.htm 
 
RESEARCH CATEGORIES 
CATEGORY #1 Clinical studies of drugs and medical devices only when 
condition (a) or (b) is met. 
 
(a) Research on drugs for which an investigational new drug 
application (21 CFR Part 312) is not required. (Note: 
Research on marketed drugs that significantly increases the 
risks or decreases the acceptability of the risks associated 
with the use of the product is not eligible for expedited 
review.) 
 
(b) Research on medical devices for which (i) an 
investigational device exemption application (21 CFR Part 
812) is not required; or (ii) the medical device is 
cleared/approved for marketing and the medical device is 
being used in accordance with its cleared/approved labeling. 
 
CATEGORY #2 Collection of blood samples by finger stick, heel stick, 
ear stick, or venipuncture as follows: 
 
(a) from healthy, nonpregnant adults who weigh at least 110 
pounds. For these subjects, the amounts drawn may not 
exceed 550 ml in an 8 week period and collection may not 
occur more frequently than 2 times per week; or 
 
(b) from other adults and children [children are defined in the 
HHS regulations as "persons who have not attained the legal 
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age for consent to treatments or procedures involved in the 
research, under the applicable law of the jurisdiction in which 
the research will be conducted." 45 CFR 46.402(a)]., 
considering the age, weight, and health of the subjects, the 
collection procedure, the amount of blood to be collected, 
and the frequency with which it will be collected. For these 
subjects, the amount drawn may not exceed the lesser of 50 
ml or 3 ml per kg in an 8 week period and collection may not 
occur more frequently than 2 times per week. 
 
CATEGORY #3 Prospective collection of biological specimens for 
research purposes by noninvasive means. 
 
Examples: (a) hair and nail clippings in a nondisfiguring 
manner; (b) deciduous teeth at time of exfoliation or if routine 
patient care indicates a need for extraction; (c) permanent 
teeth if routine patient care indicates a need for extraction; 
(d) excreta and external secretions (including sweat); (e) 
uncannulated saliva collected either in an unstimulated 
fashion or stimulated by chewing gumbase or wax or by 
applying a dilute citric solution to the tongue; (f) placenta 
removed at delivery; (g) amniotic fluid obtained at the time of 
rupture of the membrane prior to or during labor; (h) supra- 
and subgingival dental plaque and calculus, provided the 
collection procedure is not more invasive than routine 
prophylactic scaling of the teeth and the process is 
accomplished in accordance with accepted prophylactic 
techniques; (i) mucosal and skin cells collected by buccal 
scraping or swab, skin swab, or mouth washings; (j) sputum 
collected after saline mist nebulization. 
 
CATEGORY #4 Collection of data through noninvasive procedures (not 
involving general anesthesia or sedation) routinely 
employed in clinical practice, excluding procedures 
involving x-rays or microwaves.  
 
 Where medical devices are employed, they must be 
cleared/approved for marketing. (Studies intended to 
evaluate the safety and effectiveness of the medical device 
are not generally eligible for expedited review, including 
studies of cleared medical devices for new indications.) 
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Examples: (a) physical sensors that are applied either to the surface of the body 
or at a distance and do not involve input of significant amounts of energy into the 
subject or an invasion of the subject’s privacy; (b) weighing or testing sensory 
acuity; (c) magnetic resonance imaging; (d) electrocardiography, 
electroencephalography, thermography, detection of naturally occurring 
radioactivity, electroretinography, ultrasound, diagnostic infrared imaging, 
doppler blood flow, and echocardiography; (e) moderate exercise, muscular 
strength testing, body composition assessment, and flexibility testing where 
appropriate given the age, weight, and health of the individual. 
 
CATEGORY #5 Research involving materials (data, documents, records, 
or specimens) that have been collected, or will be 
collected solely for nonresearch purposes (such as 
medical treatment or diagnosis).  
 
 (NOTE: Some research in this category may be exempt from 
the HHS regulations for the protection of human subjects. 45 
CFR 46.101(b)(4). This listing refers only to research that is 
not exempt.) 
 
CATEGORY #6 Collection of data from voice, video, digital, or image 
recordings made for research purposes. 
 
CATEGORY #7 Research on individual or group characteristics or 
behavior (including, but not limited to, research on 
perception, cognition, motivation, identity, language, 
communication, cultural beliefs or practices, and social 
behavior) or research employing survey, interview, oral 
history, focus group, program evaluation, human factors 
evaluation, or quality assurance methodologies.  
 
 (NOTE: Some research in this category may be exempt from 
the HHS regulations for the protection of human subjects. 45 
CFR 46.101(b)(2) and (b)(3). This listing refers only to 
research that is not exempt.) 
 
CATEGORY #8 Continuing review of research previously approved by 
the convened IRB  as follows: 
 
(a) where (i) the research is permanently closed to the 
enrollment of new subjects; (ii) all subjects have completed 
all research-related interventions; and (iii) the research 
remains active only for long-term follow-up of subjects; or 
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(b) where no subjects have been enrolled and no additional 
risks have been identified; or 
 
(c) where the remaining research activities are limited to 
data analysis. 
 
 
CATEGORY #9 Continuing review of research, not conducted under an 
investigational new drug application or investigational 
device exemption where categories two (2) through 
eight (8) do not apply but the IRB has determined and 
documented at a convened meeting that the research 
involves no greater than minimal risk and no additional 
risks have been identified. 
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FIELD OF STUDY 
 
Texas A&M University BS 12/1995 Nutritional Science 
University of Texas at 
Austin 
MSN 05/1999 Parent-Child Nursing 
University of Texas at 
Tyler 
PhD 05/2017 Nursing 
 
A. Personal Statement 
 
My research interests center on promotion of health and well-being among children and 
families. My doctoral research focused on developing an intervention for middle school 
children to improve physical activity and health. This program of study has set the 
framework for further examination of methods to improve health outcomes for this 
vulnerable age group and find reliable methods for reversing the trend toward childhood 
obesity. I have worked as a pediatric nurse in inpatient, critical care, and community 
settings for over 20 years, and I feel my scholarship and experience has prepared me well 
for future contributions to this field of study. I have observed the challenges that children 
and families have in staying healthy together, and I see the need a voice and advocate to 
speak to approaches to wellness that are not just proven but realistic for busy families to 
take on. I am committed to furthering research efforts to improve the quality of life for 
children and families.  
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Activity Beginning 
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Staff Nurse, 
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Intensive Care 
Unit 
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January 2016:  Recipient of Texas A&M Health Science Center College of 
Nursing Faculty Seed Grant ($5000) 
January 2014:  Recipient of George Bush Presidential Library Foundation 
Community Grant ($2000) 
January 2013:  Recipient of the Texas Organization of Baccalaureate and 
Graduate Nursing Education Excellence in Research Award 
($1000) 
Spring 2012:   Nominated for Daisy Award, TAMHSC CON 
2012:   Certified Pediatric Nurse (CPN) 
2016:   Certified Nurse Educator (CNE) 
 
D. Membership in Professional Societies 
Member, National League for Nursing 
Member, American Nurses Association and Texas Nurses Association 
Ambassador for National League for Nursing for Texas A&M Health Science Center 
 
E. Contribution to Science 
 
130 
 
 
July 2012:  Concurrent Session Presenter, Nurse Educator Conference in the Rockies. 
Topic: “Pep Up Your Post-conferences” 
 
Fall 2009:  Concurrent Session Presenter, NLN Education Summit 2009. Topic: 
“Cooking Up Simulations: Creative Techniques to Make Your Simulation Lab 
Unforgettable” 
 
Pittman, A.F. (2013). Is air pollution contributing to the obesity epidemic? New 
connections for further review. In R. Sethi (Ed.), Air Pollution: Sources, Prevention and 
Health  Effects. Hauppauge, New York: Nova Publishers. 
 
